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Uncle Sam Needs the Last Pound of Metal 


The highest possible extraction at minimum operating cost can be had with 


JANNEY MECHANICAL-AIR 
FLOTATION MACHINES 


Where large tonnages are treated, the “Standard Janney” has proved its 
efficiency. 

For smaller mills, or for pilot installations in large mills, a low-priced, belt- 
driven “Little Janney” has been developed which embodies all the patented 
features of the Standard Janney. 


Turn to pages + and 5 of this issue for illustrated description and list of 
Standard Janney users. 


STIMPSON EQUIPMENT COMPANY 
SALT LAKE CITY, UTAH 
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Published Weekly in the Interests of S-A Conveying Engineering 


Have you anything to 
elevate or convey? 





Our engineers have burned gallons on gallons of midnight 
oil, studying conveying problems. 


What they know about the subject is at your disposal— 
simply ask for the help you want. 


Stephens-Adamson Mfg. Company, Aurora, Illinois 


Conveying, Screening, Transmission Machinery 


50 Church St., NEW YORK ist National Bank Bldg., HUNTINGTON, W. VA. 
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GENERAL 


VIEW OF BUNKER 


Use of Pulverized Coal 


HILL AND SULLIVAN 


WORKS 


at the Bunker Hill and 


Sullivan Smelting and Refining Plant’ 


By C. T. RICE 


A description of the Holbeck return system for 
the use of pulverized coal, and the particular ap- 
plication of the method at the Bunker Hill «& 
Sullivan works, where it is used for boilers, 
furnaces, and kettles. The adoption of this com- 


most complete in the United States, for the 

furnace product is not shipped as lead bullion, 
as is the practice at most of American lead smelteries, 
but is treated further, the output being marketed as 
refined lead, silver and gold. Within a few months the 
antimony in the ore will also be worked up and a 
finished product disposed of as hard lead. The plant 
was designed by Jules Labarthe, of Bradley, Bruff & 
Labarthe, San Francisco, Calif., and was erected under 
the direction of Mr. Labarthe as consulting engineer 
and W. K. Mallette, engineer in charge of construction. 
The original idea and location of the smeltery must be 
credited to Myron A. Folsom, as executive head of 
smelting affairs. Mr. Folsom recently arranged a fair 
adjustment of the ore contract between the Bunker Hill 
company and the American Smelting and Refining Co. 
Having creditably and satisfactorily completed his part 
of the work, he has been succeeded by Mr. Labarthe as 
executive head of smeltery affairs, who also continues 
as consulting engineer in charge of the operations at the 


[= Bunker Hill lead smeltery is the newest and 





*The first of a series of articles on the design and operation of 
the Bunker Hill & Sullivan Smelting and Refining Works. 


paratively new system permits the use of a cheap 
slack coal in place of expensive fuel oil; heat 
intensity can be controlled to a nicety, and the 
process assures perfect cleanliness of operation. 
The system is gaining in popularity elsewhere. 


smeltery. M. H. Sullivan, formerly of Trail, B. C., is 
smeltery superintendent; A. F. Beasley is superin- 
tendent of refineries; and Arch Donaldson is superin- 
tendent of the gold and silver refining department. 
The smeltery is: built at Bradley station, on the 
O. W. R. & N.’s Coeur d’Alene branch, about a mile 
west of the company’s concentrator and the mouth of the 
Kellogg adit, through which the orebodies of the Bunker 
Hill & Sullivan company and of its subsidiaries, the 
Sierra Nevada and Caledonia, are worked. The smeltery 
was designed to treat the ordinary run of concentrates 
obtained at the Bunker Hill & Sullivan and Hecla mills, 
together with crude ore from the Hecla, the Caledonia, 
and the Sierra Nevada mines; but the high price of 
lead not only greatly changed the proportion of crude 
ore and concentrates coming from the Hecla mine, but 
also caused that company to mine more ore from its 
zinkiferous vein, increasing considerably the difficulty 
of eliminating the sulphur at the roasters. The litiga- 
tion which ensued between the American Smelting and 
Refining Co. and the Bunker Hill & Sullivan Co. re- 
garding the Bunker Hill smelting contract (now com- 
promised agreeably to both parties) excluded Bunker 
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Hill & Sullivan concentrates for a considerable period, 
and increased still further the difficulty of eliminating 
the sulphur, as Bunker Hill ore carries little zinc 
Changes have therefore been necessary at the smeltery, 
not only to adjust the capacities of the different de- 
partments, but also to increase the capacity of the 
smeltery as a whole. 


USE OF PULVERIZED COAL 


A notable change in the original plans was the deci- 
sion, owing to threatening shortage of fuel oil, to use 
pulverized coal instead of oil in the boiler at the 
crystallization plant and for heating the various fur- 
naces in both the lead and the silver refineries. 

Near the copper sulphate plant, and west of the silver 
refinery, is the coal-pulverizing plant, which to the 
visitor appears surprisingly clean. There is absolutely 





FIG. 1. CONVEYING SYSTEM AT PULVERIZER PLANT 
no coal dust in the air about the building, as can be 
seen from Figs. 1, 2, 3, and 4, which I took while 
the plant was in operation and without any cleaning 
in preparation for picture taking. The reason for this 
is that the return-circuit Holbeck system of the Bonnot 
Co., Canton, Ohio, is used, in which the crushing is done 
in close circuit and under partial vacuum, and the 
powdered coal is also circulated in closed circuit through- 
out the plant, the excess returning to the bins of the 
system after the desired amount of coal has been drawn 
off by means of deflectors to burners at points desired. 
As the pulverizing plant had been in operation several 
weeks at the time that these pictures were taken, one 
may see how perfect this system of handling powdered 
coal really is. In this respect it is so different from 
many of the other methods that it is worthy of special 
mention. 

The success with which powdered coal has been used 
for heating the boiler, various furnaces and kettles is 
one of the most notable features of the Bunker Hill 
smeltery. Probably it is the greatest recent advance 
in metallurgical practice, for by permitting a cheap 
fuel like slack coal to be used in firing the kettles 
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and furnaces, instead of a much more expensive one 
such as fuel oil, it has made possible a considerable 
saving in the cost of refining. 

The slack coal is dumped from railroad cars into bins 
alongside of the coal-pulverizing plant, and then is fed 
by screw conveyors to an 18-in. conveyor belt, (Fig. 1) 
which takes the slack coal to an automatic scale that 





WEIGHING MECHANISM AND ROTARY DRIER AT 
PULVERIZER PLANT 


dumps it into the feed hopper of the rotary drier 
(Fig. 2). The dry coal goes to a one-ton bin, from 
which it is fed by plunger feeder to the pulverizer, 
(Fig. 3). Bonnot coal pulverizers are used in each of 
the two units into which the installation is divided for 
the crushing of the coal. The powdered coal is drawn 
vertically upward through a separator from the pul- 
verizer by an exhaust fan that sends it to a collector 
over the pulverized-coal bin, (Fig. 4). This bin, which 
is the supply bin of the powdered-coal circuit, has a 
capacity of 25 tons. The coal that is fine enough to 
travel in the air current rises to the coal collector, 
while that which is too coarse is caused by the baffle 
arrangement in the separator to fall back into the teea 
hopper, and again passes through the pulverizer. The 
size of the powdered coal delivered to the system is 





FIG. 3. COAL PULVERIZERS, FEED BINS, AND COAL 


COLLECTORS 


therefore determined by the velocity of air current 
used at the pulverizers, and not by a screen, which 
would continually be giving trouble by becoming choked. 
Screen tests show that the coal which goes to the 
burners is so fine that only about 5% will stay upon a 
100 mesh, though practically 85% will pass a 220-mesh 
screen. 














July 20, 1918 


From the pulverized-coal bin the product is fed into 
the system only as required and is controlled auto- 
matically by a regulating device (Fig. 5), that keeps 
the air pressure constant in the pipes of the circulating 
system. This controlling mechanism consists of an 
air-regulating valve mounted on the intake pipe of the 
distributing blower of the system. Attached to the 
stem of this valve is an electrical device for regulating 
the speed of the motor which drives the feeder at the 
pulverized-coal bin that serves the system. In this 
way the amount of coal which is fed into the system 
is made proportionate to the amount of air entering 
through the intake of the distributing blower. Con- 
sequently when a burner is opened so as to take air 





FIG. 4. 


COLLECTORS AND POWDERED-COAL BINS 


and powdered coal out of the system the air pressure in 
the line drops, and this drop in pressure causes the 
blower to pump more air in, making the valve on the 
intake pipe of the blower open slightly so as to admit 
more air. The movement of this valve then causes the 
motor of the coal feeder to speed up proportionately, 
so that the relation of coal to air in the circulating 
mixture is kept constant. 

Each dust collector has an air outlet which connects 
with the intake pipe of the distributing fan, so that 
any dust which refuses to settle is drawn into the 
distributing blower of the main circuit, and sent through 
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the distributing pipes to the burners. One collector is 
placed on each of the two coal-pulverizer. circuits, and 
one on the powdered-coal distributing system, making 





FIG, 5. REGULATING MECHANISM FOR POWDERED-COAL 


CIRCUIT 


three main collectors in all. In the Holbeck system 
the air pressure in the circulating pipes is low, the 
distributing pipe line being 15 in. in diameter at the 
start, and reduced as air and coal are taken out, so as 
to keep the velocity of the circulating air approximately 
constant throughout the system. The return pipe is 


RN ee 


PULVERIZER DISTRIBUTING 
SYSTEM 


FIG. 6. REGULATING VALVE. 
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only 8 in. in diameter. The length of the distributing 
pipe at present is 1240 ft., but it will soon be increased 
when more furnaces and kettles are included. 


AVOIDANCE OF EXPLOSION INSURED 


In the Holbeck return-circuit system, the feed of air 
and powdered coal to the distributing pipe is so pro- 
portioned that an excess of coal is carried at all times 
in the distributing line, and the mixture of powdered 
coal and air circulating through the system is kept well 
above a dilution that permits dust explosions to occur. 
As the mixture passes the valve of the burner, a baffle 
in the distributing pipe deflects a portion of the air 
and coal. Sufficient air is added to the coal mixture 
at the burner to obtain complete combustion, and thus 
a long, hot flame is obtained as the powdered coal is 
permitted to project from the discharge nozzle. The 
amount that the burner valve is opened determines the 
quantity of powdered coal drawn off through the burner, 
and therefore the heat obtained from the flame; and 
the shape of the burner nozzle controls the length of 
flame obtained. 

The excess coal in the system is piped back to the 
return dust collector, where it falls into the pulverized- 
coal bin, thus keeping powdered coal storage in motion, 
and is again sent through the system. The return air, 
with any coal dust in it that refuses to settle in the 
dust collector, goes to the air-intake pipe of the dis- 
tributing blower and is returned immediately to the 
system. As both air and powdered coal travel in closed 
circuit, the Holbeck method of burning powdered coal 
must of necessity be clean and economical. 

The coal pulverizers will crush about 20 tons of coal 
in an eight-hour shift. This will run the smeltery for 
24 hours, even when all the refining furnaces, kettles, 
and retorts are fired with powdered coal, so that the 
plant will require only one man and a helper on day 
shift to operate it. Except when coal is being crushed, 
it runs almost automatically. At present powdered coal 
is used to fire the softening, lead-refining, Faber du 
Faur, cupel, and the silver-refining furnaces, as well 
as the 150-h.p. Geary boiler which furnishes the steam 
used at the copper-sulphate plant. 





Recovery of Potash* 


The industrial production of potash demands its re- 
covery from the raw material in a soluble form and a 
high concentration. 

Potash from Silicates—This problem has confronted 
the chemist for many years. It is not a question of actual 
recovery, but of cost, that determines the success or 
failure of the process. Many tests have been made and 
patents granted, and these may, for convenience, be 
classified under three heads: 

1. Wet methods. These involve a treatment of the 
raw material with some chemical reagent with or with- 
out added pressure, and a recovery of the salt from 
solution by evaporation and crystallization. 

2. Sintering methods. Heat the raw material with 
one or more chemical reagents without volatilizing the 
potash. Treat the clinker with water alone or with the 





*Abstracted from an article on ‘‘Potash,” by W. F. Coolbaugh, 
professor of chemistry, in the “Colorado School of Mines Maga- 
zine,” June, 1918. 
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addition of some chemical reagent, and recover the 
potash from solution by evaporation and crystallization. 

3. Volatilizing methods. These employ heating with 
reagents to a temperature sufficient to volatilize the 
potash recovered by solution and evaporation. 

The first two general methods have not, up to the 
present time, been applied in commercial practice. The 
third is in use and gives much promise for the produc- 
tion of potash as a byproduct in the cement and iron 
industries. An outline of the process as employed at 
the cement plants is as follows: The mixture is prepared 
as for the production of cement, with or without the 
addition of small quantities of calcium fluoride, calcium 
chloride, or sodium chloride. It is heated and the potash 
volatilized. The salts are condensed and collected by 
the Cottrell fume precipitating process. Treatment with 
water and filtration separate the soluble material from 
the insoluble dust. The potash is finally recovered by 
evaporation and crystallization. 

Potash from Alunite—A general process for the re- 
covery of potash from alunite is to crush the ore, mix it 
with powdered coal, and roast it in a rotary furnace. 
This treatment drives off part of the sulphur as an 
oxide, and forms potassium sulphate and aluminum. 
oxide. Leaching with water dissolves the potassium 
sulphate and filtering separates it from the insoluble 
alumina. The salt in solution is recovered by evapora- 
tion and crystallization. 

Potash from Brines and Saline Deposits—Brines are 
evaporated and the salts crystallized. The brines from 
the Nebraska lakes, when treated by this process, yield 
a product which, when dried, contains 27 to 28% of 
potash (K,O), and is put on the market in this form. 
Many brines, however, when evaporated as in the pre- 
ceding process, do not yield a product sufficiently high in 
potash. At Searles Lake, California, the brines are 
evaporated and the first crop of crystals is removed. 
This, consisting largely of sodium chloride, with only a 
small quantity of potash, is discarded. The liquor is 
then further evaporated and a commercial product ob- 
tained. Saline deposits are leached with water and 
filtered to separate the soluble from the insoluble mate- 
rial. The solutions obtained are treated as brines and 
yield- potassium compounds of high or low concentration, 
according to the composition of the original deposit, the 
methods used and the amount of recrystallization. 

Potash from Kelp—It has been known for a long 
time that kelp contained potash, which was recovered 
by burning the seaweed and extracting the ash with 
water. Recently the enormous kelp beds along the west- 
ern coast of North America have attracted attention, and 
numerous plants are deriving potash from this source. 
The processes of extraction, as practiced in America, 
are to harvest the kelp, dry and grind it as a fertilizer, 
or char at a low temperature and grind as a fertilizer. 
When refined potash salts are desired, the wet or the 
charred. kelp is leached with water and the pure salts 
are obtained from solution by evaporation and fractional 
crystallization. 

Potash from Other Sources—-Wood ashes, beet and 
cane sugar molasses, distillery slop, tobacco stems, and 
woolen ashings are minor sources from which potash is © 
obtained. Potash ‘is recovered from wood ashes by leach- 
ing and evaporation of solutions. 
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The Maintenance of High Ampere Efficiency 
in Electrolytic Copper Refining 


By M. H. MERRISS* Anp M. A. MOSHERt 





Practical notes on methods suggested to insure 
the maintenace of high ampere efficiency in elec- 
trolytic copper refining. Conscientious and pains- 
taking attention to detail is insisted upon, and it 
is suggested that: high efficiency among em- 
ployees should be rewarded by a bonus or cash 
prize. The importance of freshly cleaned and 
oiled contacts is emphasized and details are 
given as to the correct methods of hanging and 
controlling the sheets. The use of the voltmeter 
to detect short-circuits and bad contacts is ex- 
plained, and the duties of helpers are outlined. 





pere efficiency in an electrolytic tank room for 
the refining of copper by the multiple system is 
to a large degree dependent upon attention to details. 
Granted that good workable anodes are furnished, each 
operator, from the man who starts to prepare the tank 
for the placing of anodes to the one who gives it the last 
lining up after it is completely filled and just before 
the current is turned on, must perform his own par- 
ticular duty conscientiously and with painstaking at- 
tention to detail. If any part of the work, no matter 
how seemingly unimportant, is slighted and hastily or 
carelessly performed, it may nullify the effect of the 
efforts of all those who attend to the subsequent. oper- 
ation of the tank. An attempt is here made to define, in 
as practicable a form as possible, some of these material 
points, attention to which is all-important. 
During discharging and refilling of the tanks the 
following precautions are essential: 


[ee maintenance of the proper standard of am- 


FRESHLY CLEANED ELECTRICAL CONTACTS MusT BE 
PROVIDED 


The partitions between the several tanks are usually 
topped by a piece of capping board, about 1 in. thick, 
of the proper length and width. When the anodes are 
taken out of the tanks, this capping is removed, the top 
of the partition beneath it given a coat of coal-tar 
paint, and a fresh piece of capping put in its place. Then 
copper triangular bars, which have been boiled over 
night in a dilute sulphuric acid-copper sulphate solution, 
are placed on the clean capping. All dirt, hard grease, 
or tarry matter must be removed from these bars, on 
which the anode and cathode contacts are made. 


CONTACTS SHOULD BE OILED 


In the ordinary tank room, cranes pass many times, 
during the run, over each contact, carrying their 
cathodes or anode scrap, from which solution is bound 
to be dripping. In well-ordered plants, the crane runner 
will see to it that his load remains stationary over the 


*Superintendent, Electrolytic Refinery and Silver Department, 
Raritan Copper Works, Perth Amboy, New Jersey. 


*Shift foreman, Silver Department, Raritan Copper Works, Perth 
Amboy, New Jersey. 


tank from which it has been lifted until most of the 
drip has ceased, but it is uneconomical from a time 
standpoint to wait until there is absolutely no further 
dripping. The drops fall upon the capping and bars, 
and the copper sulphate contents crystallize out, creep- 
ing up and fouling all contacts. This is prevented by 
giving all bus-bars, triangular bars, and anode and 
cathode contacts a light coating of machinery oil, daubed 
on with a small mop. 


THE THIN CATHODE STARTING SHEETS MUST BE 


CAREFULLY HUNG 


A thin sheet of pure copper is hung between the anodes 
as the starting point for the cathode deposit. In most 
refineries this thin sheet is placed upon a slanting table 
for straightening (Fig. 1). The result desired is that 
each sheet may be hung in its place free from warps, 
curls, or twists, and this perfect flatness depends almost 
entirely on the way in which the workman strikes the 
sheet with the flat wooden flapper (Fig. 2) which is 
provided for that purpose. The sheet must not be 
struck heavily, but, rather, briskly, starting at the far 
upper corner and proceeding around the border of the 
sheet, with a final diagonal flap in the middle to prevent 
curling. Ten or twelve blows are sufficient, and an ex- 
perienced man can do good work with fewer. If this 
operation is hurried at the expense of thoroughness, the 
initial number of short-circuits, when the current is 
turned into the tank, will be high, and the cathodes 
will give trouble throughout the run. 


ANODES AND CATHODES Must BE PLACED EQuI-DISTANT 
AND PROPERLY CENTERED IN THE TANK 


Much depends on the careful lining up of the anodes 
and cathodes after they are in the tank. A skillful 
“liner,” as he is called, must not only space anodes 
evenly with regard to each other and the sides of the 
tank, but keep them in alignment with those of the 
adjacent tanks, so that the cathode rods can be placed 
in their proper places on the triangular bars. He also 
pinches the cathode loop closely around the rods with 
long special pincers (Fig. 3) and places the slotted end 
of the cathode rod carefully on the triangular bar. The 
cathodes must be symmetrically placed. between the 
anodes and must not touch the tank walls. A tank which 
is poorly lined up will give continuous trouble for several 
days, with a resultant loss of ampere efficiency of from 
2 to 3 per cent. 


THE RESULT OF EFFECTIVE TEAM WORK 


Each tank in the multiple system contains, electric- 
ally speaking, a large number of parallel circuits, and 
the ideal of all this preparatory work is so to arrange 
the electrodes and connections that the ohmic resistance 
of each small circuit shall be exactly equal to the ohmic 
resistance of every other circuit. If this is the condi- 
tion, when the current is turned on exactly the same 
number of amperes will be flowing through each little 
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electrical circuit, hence through each anode and through 
each cathode, and therefore the rate of deposition upon really started right, “ 
all cathodes will be entirely uniform. None of these harm than good. 

operating details can be overlooked, and since time is 
such an important factor in electrolytic production, the 
utmost in team work and systematic coédrdination is 
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precautions mentioned are taken. If the tank can once be 
sheet-straightening” does more 


As soon as the current is allowed to pass through the 
tank, and until the cathodes are heavy enough for “pull- 
ing” some days later, the operation of the tank is in the 
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necessary to secure both speed and a quality of work 
conducive to high current efficiency from the tanks. 

In most refineries it is the custom, after 24 or 48 
hours, to lift each cathode from the tank and again flap 
or “straighten” the thickened cathode, but it will be 
found that this operation may be dispensed with if the 


hands of an entirely different set of men—inspectors, 
metermen, hot-sheetmen, or whatever name they go by 
in the various refineries. The function of each unit in 
this “inspection gang,” as it may be called, is briefly 
delineated subsequently. 

The use of the voltmeter (Fig. 5) for anode to cathode 
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inspection on the electrolytic tanks has two main pur- 
poses: (a) the detection of poor contacts or bad con- 
nections, and (b) the location of short-circuits. The 
former is its more important function, since the meter 
is the only practical means of quickly discovering anodes 
or cathodes that are not working. With regard to the 
position of short-circuits, although it may indicate their 
presence, it is not nearly as reliable as the hand work, 
described in a succeeding paragraph. If a poor connec- 
tion is found either at the anode or the cathode contact, 
it is best for the operator first to try to make the voltage 
normal by moving the contact with a sharp kick of his 
foot. If this does not correct the cathode trouble, he 
should feel the cathode rod, and if it is not hot, mark 
it as a bad contact. If the trouble is at the anode con- 
nection, the lug is marked for correction. Poor lug con- 
nections are frequent during the last few days before 
anodes are to be removed, as the anodes are light, and 
dirt and slime-drip from the changing of scrap get 
under the contact. It is just as important that the 
anodes be kept working uniformly as that the cathodes 
should. Though the meterman can accomplish much 
by trying to correct poor contacts with his foot, he musi 
be careful not to overdo it; for he may make the con- 
nection worse than it was, or so disturb the anodes and 
cathodes as to cause short-circuits. In addition to this, 
he slows up his progress over the tanks and soon tires 
himself out. Any contact-which he does not correct he 
should mark with chalk in such a way that the other 
members of the gang may know what is wrong, and cor- 
rect it. It may be said, in passing, that most of the 
poor cathode contacts are at the notch connection of the 
rod and triangle bar, and seldom at the rod-loop con- 
nection (Fig. 4). Many such connections remain un- 
corrected because the hot-sheetmen will not understand 
that the wedge notch usually used touches only the sides 
of the triangle bar. They polish the rod-loop connection 
and the top edge of the triangle bar, but the poor contact 
on the sides of the bar remains dirty. 


USES OF VOLTMETER 


There are three ways in which the voltmeter needle 
indicates a short-circuit—first, by a wavering, oscillat- 
ing motion; second, by an abnormally low reading, and 
third, by an abnormally high reading. These are given 
in the order of the frequency with which they occur. 
The first can often be seen while the needle is moving 
toward its maximum, as its progress may be uncertain; 
but sometimes the oscillation is very slow, and the short- 
circuit may easily be missed if the operator is working 
fast. The second indication is sure to impress the 
meterman, as it is the same as that for a poor contact; 
hence there is little chance of passing by a short-cir- 
cuit of this type. The third classification is rarely 
encountered, most cases being those where the short- 
circuit is so bad that the cathode is carrying a large 
share of the current. These indications become much 
more clear and certain to the operator with practice, and 
after a month or two he can move along at a good rate. 
However, it has been noticed that most of the best 
metermen do not go fast, but, rather, work steadily. 

In making his anode-cathode contacts for the meter 
readings, the voltmeterman uses a pair of copper prongs, 
mounted fork fashion at the end of a light 36-in. stick, 
which also carries the wires connecting the prongs with 
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the voltmeter terminals (Fig. 5). With this arrange- 
ment he can make the contact below the surface of the 
solution and stand erect while doing it. The handling 
of the meter itself is of considerable importance. It 
should be held as nearly horizontal as possible, and in 
such a position that the needle can be clearly seen by the 
operator without turning his head too far or jerking the 
meter forward. The importance of this is due to the 
significance of the needle’s movement from the start. 

The meterman’s function in electrolytic copper work 
is best described by the term “inspector.” With clean 
conditions and conscientious work by the other units to 
which reference will be made, he would not be missed 
as much as any other member of the gang, but he is 
usually needed to check up the work of the other men 
in the gang by going over their tanks at least once a 
day, and also to keep the anodes and cathodes in the old 
and dirty tanks working at an even voltage. 


LUMP MEN OR HEAVY-COPPER FIXERS 


The heavy-copper men are those who, operating in 
pairs, attend to the proper working of the cathode sheets 
after they have aged sufficiently to be too heavy to be 
lifted out by a single man, the light-copper fixer. In 
other words, they take care of the copper from the time 
it is four or five days old until it is “pulled.” They 
correct cathodes (or anodes) marked by the voltmeter- 
man and also determine the position of short-circuits 
themselves by going over their sections “by hand,” 
which is the term applied to feeling each cathode rod 
in a tank successively. If there is a short-circuited 
cathode, its rod quickly becomes noticeably hot, owing 
to the fact that this cathode will take far too large a 
proportion of the current. The tools used by the men 
in this work consist of two short-handled copper hooks 
(Fig. 6), a chisel-shaped hammer (Fig. 7), and a pan 
on which to rest the cathode (Fig. 8). The pan is 
perforated in the middle to allow the solution drip 
from the cathode to flow back into the tank. The work- 
men stand on opposite sides of the tank, each placing his 
hook under his end of the marked cathode rod, and to- 
gether they lift the cathode up on the pan, which has 
been placed as near as possible. One man steadies the 
sheet while the other removes nodules and short-circuit 
growths or straightens it with the hammer. If the 
contacts are dirty they are sandpapered, and then the 
cathode is carefully replaced in the tank. 


CLEANLINESS IMPERATIVELY NECESSARY 


It is essential that these heavy-copper men should 
use care not to slop or spatter any more solution than 
is absolutely necessary in removing, striking, and re- 
placing the heavy cathodes. When the cathode rod has 
become noticeably dirty they should replace it with a 
freshly cleaned one; and, if they encounter an exceed- 
ingly rough or irregular cathode, they should throw it 
out and replace it with a carefully flapped starting 
sheet. Other pointers as to their work are common to 
the work of the light-copper fixer, and are taken up 
later, as they are more important in his case. 

The name “‘light-copper fixer” is given to the man who 
handles the copper from the time it is started off in the 
tank as a thin “starting sheet” weighing about 7 or 8 lb., 
until it becomes heavy enough to require two men to 
lift it out of the tank. His work is the most important 
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done by any man in the tank room, as regards efficiency. 
When the tank is first started, he gives it what is called 
a “special lining up.” If this work is thoroughly done 
by a competent man, the tank gets a good start; and 
a good start almost invariably means high final effi- 
ciency. The light-copper fixer, acting as a special liner, 
looks out for the following things as he goes over each 
cathode in the tank: He first slides the sheet along 
the rod, by means of one loop, to the side of the long 
anode lug until the sheet touches the tank, and then 
back about 4 in., so that it hangs free. It is best to 
repeat this once or twice to shine the contact between 
the inside surface of the loop and the rod. The loops 
are then pinched around the rod with the fingers and 
bent back and forth once or twice until the top edge 
of the sheet hangs directly under the rod. The final 
operation is to lift first one end of the rod and then the 
other and “feel’’ the sheet into its place between the 
anodes, so that it hangs free and does not touch them. 


EFFICIENT CONTROL RESULTS FROM EXPERIENCE 


It is this part that requires practice, as the beginner 
is unable to “feel” a cathode touching the anode. How- 
ever, an experienced liner can tell almost instantly, upon 
lifting one side of the sheet and letting it down gently, 
whether or not it is hanging free. 

The special liner may carry a short, light knife of ,*,- 
in. steel (Fig. 9) with him to good advantage. It saves 
using his hands on solution-wet sheets and can be used 
in moving anodes that are out of line, or in straighten- 
ing rods and badly bent cathodes. This is the only tool 
used by light-copper fixers; and these men become very 
expert in striking the sheets with it in such a way as to 
make them hang straight. They also use the knife to 
remove short-circuit growths. 

Careful lining accomplishes two main purposes: It 
lessens the initial number of short-circuits, and it puts 
rods, loops, and sheets in better position for the whole 
run. Much benefit results from lessening the initial 
number of short-circuits. It means fewer sheets for the 
light-copper fixer later to lift out and correct, so that 
he can do better work on those that remain. Also, by 
lessening the number of short-circuits in a tank, the 
remaining ones are made to show up more distinctly, 
because if there are 10 or 12 short-circuits in a tank 
the current is divided among so many that it is difficult 
to discover all of them. 


CAREFUL LINING PUTS PARTS IN PROPER POSITIONS 


It has been noticed that a tank will often “go bad” as 
it begins to get heavy. This is generally due to cathode 
loops being originally off center, with the result that 
the sheets do not hang directly under their rods. Though 
such a cathode may be all right the first three or four 
days, it will later change its position and by its own 
weight hang straight down from the rod—usually caus- 
ing it to touch an anode. The same is true in regard 
to the loops touching the anode lugs. The loops should 
be so placed at the start that there will be no likeli- 
hood of their swinging over and touching the anode 
lug when the cathode becomes heavy. Bent top corners 
of the cathode which may later grow across to the anode 
also come under this heading and are always straight- 
ened by the careful liner. 

Special lining-up affords probably the best method of 
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keeping in touch with tank conditions. The special] 
liner sees at first hand the kind of gang work that is 
being done, such as sheet and loop punching, sheet flap- 
ping, and the cleaning of tanks, triangle bars and rods. 
He can check up the work of the regular liners as to 
both anode lining and cathode lining. In addition to 
this, he can observe the circulation, solution, and anode 
conditions. For these reasons a careful and alert man 
on special lining can be of great service to his foreman 
from an informative standpoint, as well as from his 
ability to increase current efficiency. 


DETAILED AND SYSTEMATIC INSPECTION IMPERATIVE 


After the tank has been lined up, as outlined, it is 
good practice to give it a thorough going over “by 
hand,” then a voltmeter inspection, and then one more 
thorough “hand” correction, on the first day. More in- 
spection is found unnecessary, as the starting sheets 
have acquired little deposit and are too thin and springy 
to be worked readily. On the second day of the run the 
cathode weighs 20 to 25 lb., and the deposit is sufficient- 
ly heavy to make the sheet pliable and easy to work 
with the knife. It is important that the tank be cor- 
rected thoroughly and carefully at least four times on 
this day, as it is the first and last opportunity perma- 
nently to cut down the number of short-circuits and 
give the tank a good start on its run. The first day 
the starting sheets are difficult to work and the third 
day it is too late because of the efficiency already lost. 
In addition, the light-copper fixer knows that he can 
save himself and the heavy-copper men a great deal of 
subsequent work if he can get the section in good 
condition at this time. 

Another duty of the light-copper man is to go over 
the old tanks which contain anodes too thin to be al- 
lowed to remain in the tanks over night (and risking 
collapse of the anode, with resultant cutting of the lead 
lining) and mark this scrap for removel. This he 
does by testing the strength of the lugs by pressure 
with his foot. 


POINTERS FOR THE LIGHT-COPPER FIXER 


The following are some special points as to the light- 
copper fixer’s work: If he finds the same cathode 
short-circuited several times in succession, he turns his 
attention to the adjacent anodes, and probably finds that 
one of them, instead of hanging plumb, is leaning tow- 
ard the cathode. He then plumbs the anode by bend- 
ing the lugs with a hammer in the direction he wishes 
it to lean. If he finds any projections on the anode he 
makes a slight indentation in the cathode to conform to 
it. Any torn sheets, or ones which touch the tank walls 
as a result of careless punching-on of the loops, are 
thrown out and replaced with perfect sheets. This work 
is important, as cathode contacts with the tank walls 
cause .deposition on the lead and considerable loss in 
current efficiency. In replacing every cathode he has 
corrected, the light-copper man “feels” it into its place 
between the anodes, lifting it first on one side, then on 
the other, as already described. When he encounters a 
bad contact, he scrapes the contact on the triangular 
bar with his knife and sandpapers the notch contact and 
loop contacts of the cathode rod, or, better still, re- 
places the rod with a clean one. He also straightens or 


replaces any bent or “rolling” rods which may have 
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found their way into the tank. The light-copper man’s 
work is summed up in the statement that he should 
never leave a short-circuit or bad contact until he has 
done everything possible permanently to correct it. 

The success of the inspection gang is. dependent 
largely upon the spirit with which the gang goes about 
its work. If there is thorough codéperation, under the 
good leadership of either a meterman or a light-copper 
fixer, preferably the latter, high ampere efficiency will 
almost invariably result. Such a spirit can best be 
maintained by constant competition among the various 
inspection gangs for some kind of cash bonus.or money 
prize for high efficiency. 





The Gasoline Locomotive at Smelting 
Plants 


In slag disposal at lead- and copper-smelting plants 
the trolley and electric locomotive system is used to a 
large extent. It may be unnecessary to point out that 
the installation of this system requires direct current 
generators, switch-board equipment, and additional en- 
gines or motors in the power plant, as well as the string- 
ing of trolley wires about the plant. There is an ad- 
ditional element of risk introduced by the presence of 
the trolley wire, which is usually placed in a low posi- 
tion. In spite of these facts, the trolley locomotive has 
displaced the steam locomotive for slag haulage. 

The gasoline locomotive has reached a development 
that makes it worthy of careful consideration by the 
smeltery manager. It possesses the advantages of being 
self-contained and requires no additional power-plant 
equipment for its operation. The trolley wire is dis- 
pensed with and the only additional equipment required 
at the smelting plant is a charging station and gasoline 
storage. From an operating standpoint the gasoline 
locomotive is more economical of fuel (where power is 
generated by steam) than the electrical installation. 
This is particularly true where fuel costs are high. In 
the matter of repair costs, a well-designed and well- 
constructed gasoline locomotive should compare favor- 
ably with the trolley locomotive. In many smelting es- 
tablishments the gasoline locomotive offers a convenient 
solution of the haulage problem. 


Continuous vs. Intermittent Tapping 


Early blast-furnace smelting was on such a small scale 
that intermittent tapping successfully answered most 
requirements. With the increase in size of the smelt- 
ing units and the rapidity of smelting, the tapping of 
the furnace became more laborious and its operation 
less satisfactory. This was particularly so in the case 
of copper-matting furnaces. Attempts to apply con- 
tinuous tapping to the ordinary tapping-hole arrange- 
ments were failures, on account of the difficulty of 
proper control. The invention and application of the 
slag well or trapped-blast form of slag spout, eliminated, 
to a considerable extent, all of the objections to con- 
tinuous tapping. Water-cooled slag-well spouts naturally 
followed and are now standard on most copper-mat- 
ting furnaces. 

The application of continuous tapping, to lead blast 
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furnaces has not been so universally applied, principally 
for the reason that in some cases furnace charges have 
been such as to produce fluid products that do not work 
well with the continuous tap. A charge high in zinc 
or arsenic and antimony has a strong tendency to pro- 
duce crusts in the crucible of the furnace. With the 
continuous tap, these crusts are likely to accumulate and 
produce conditions inimical to the proper operation of 
the furnace. With intermittent tapping, a considerable — 
amount of slag and partly fused crust-forming products 
accumulate, which are flushed out, and, as a consequence, 
the accumulation of crucible crusts is retarded. 

The prudent metallurgist will carefully consider the 
nature of the charges and the products resulting before 
he specifies his tapping arrangements, and will prefer 
intermittent tapping when there is a wide variety in the 
chemical composition of the charges, and where crust- 
forming elements are conspicuous. Where the charges 
produce clean, fluid slags and there is an absence of such 
elements, the continuous slag tap is selected. Facilities 
for slag disposal are a necessary limitation in some cases, 
but usually they can be adjusted to permit of continuous 
tapping of the furnace. Where this cannot be done, 
intermittent tapping is practiced. 


Buffalo Bill Over There 
By R. W. RAYMOND 


According to abundant evidence, there is a general 
impression in the German army that the American 
troops are savage and cruel. A German officer, cap- 
tured in a recent battle, made to one of our reporters 
the surprising statement that the Americans mutilated 
the bodies of the wounded as well as the dead; and 
numerous German prisoners have expressed great sur- 
prise at being kindly treated after capture. How could 
this strange misconception—antedating even the arrival 
of Americans in the fighting line—have originated? 

The answer is—Buffalo Bill! The “Wild West” show 
produced in Germany a profound sensation, and was 
visited by millions of people, who regarded it as a pic- 
ture of American warfare. The German soldiers now in 
the ranks, cherishing the traditions of their childhood, 
have been expecting the American infantry to assault 
them with wild war-whoops, to torture prisoners, and to 
scalp the wounded as well as the dead. The cavalry 
horses were to advance upon their hind legs, pawing the 
air, or bucking and jumping while their riders fired un- 
erring shots from immense revolvers. In vain have been 
the official declarations that the Americans were insig- 
nificant in number, or inexperienced in warfare, or even 
cowardiy. The common soldiers have been afraid of 
personal contact with them. If artillery and machine 
guns failed to stop them, there was nothing to do but 
run away from them. Even calling them “crazy” has 
not helped the matter. At close quarters an army of 
lunatics is the most terrible of all. 

Our boys have contributed something to the confirma- 
tion of this superstition by going gayly into battle with 
Indian war-whoops, college yells, football slogans and 
other “savage” shouting. It is an amusing phenom- 
enon that the Huns, who have been the representatives 
of unprecedented ferocious “frightfulness,” should be 
so scared by the memory of Buffalo Bill! s“ 
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Japan’s Supplies of Iron 


Notwithstanding the tranquil state of the steel mar- 
ket, with prices comparatively low, the price of pig iron 
keeps rising, owing to the demands from steel works and 
shipbuilders. The scarcity of materials in Japan is at- 
tributed to the difficulties in securing goods from for- 
eign markets, according to the Evening Post. 

Pig iron is produced in Japan in quantity, but pro- 
duction is far from sufficient to meet the needs of the 
country. Formerly pig iron was imported from Can- 
ada, and particularly from India and China. India, how- 
ever, stopped its exports last year, so that today only a 
small quantity is received from this source, with licenses 
issued by the Indian government. The Canadian gov- 
ernment is absolutely embargoing exports of pig iron. 
China is the only country on which Japan can rely for a 
part of her needs. 

It is true that there is an abundance of this metal in 
China, but, on account of the unreliable customs, trading 
can be carried on only with two or three large firms. 
Many of the smaller concerns are eager to form connec- 
tions with Japanese consumers, but their goods cannot 
be handled with confidence, for they are often adulter- 
ated with some other cheaper metal. The import of pig 
iron during 1917 was estimated at 387,086,509 Ib., 
against 278,071,986 lb. in 1915. 

In view of the accelerating demand, the only allevia- 
tion seems to be to discover or develop some means of 
obtaining supplies from abroad. Movements are on 
foot within the country to increase the output in Japan 
by the importation of ores; however, no substantial 
progress has been reported on this matter. 


Accidents at Metallurgical Works 
in 1916 


The Bureau of Mines, in Technical Paper 201, com- 
piled by A. H. Fay, gives the accidents at metallurgical 
works in the United States for the year 1916. The 
report shows a reduction in fatal accidents at smelt- 
eries and ore-dressing plants. The non-fatal injuries 
show an increase, but this is said to be due to the 
more complete returns, which cover 150 smelting plants 
treating copper, lead, zinc and quicksilver. The iron 
blast furnaces are not included. The ore-dressing 
plants represent concentrating plants for copper, lead 
and zinc ores, stamp mills, cyanide plants and iron- 
ore washeries. The fatalities on a basis per thousand 
300-day workers is 1.41 for ore-dressing plants and 0.73 
for smelting plants. 

Auxiliary works include machine shops, carpenter 
shops, yards, and general construction, all a part of 
metallurgical plants, but should not be included in 
actual operating departments. Reduced to a 300-day 
basis, the fatality rate is 0.89 per 1000. Fifty-seven 
per cent. of these fatalities were due to falls or falling 
objects. At ore-dressing plants 33% of the fatalities 
were caused by machinery, 6% by falls, and 21% by 
haulage systems. Of the injuries, 18% were from 
machinery, and 6% from haulage systems. At smelt- 
eries 22% of the fatalities were caused by machinery, 
25% by falls, 17% by haulage systems, 11% by burns 
and 11% by falling objects. At auxiliary plants 35% 
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of the fatalities were from falls, 14% from electricity 
and 14% from falling objects. A separate compilation 
of copper metallurgical plants shows the fatality rate 
per thousand 300-day workers as 1.06 at the mills and 
0.81 at the smelteries. 


ACCIDENTS AT ORE-DRESSING PLANTS (a) IN 1916 


Men Average Days 
State Employed Worked Killed Injured 

ics edie lo tins Sees eso bP es 3,017 356 5 711 
IES. 5. 6.6 vain in AKG ab & Sin 'e deco heer 2,380 332 3 524 
IN Se Bg Gln eee cars wi, ke area a 2,255 312 2 137 
pk aw ttig ees Wik Pigs i velar 2,153 300 s 168 
2 So 55 Soe 5 ald eaaara eo eae 1,556 330 1 133 
5 bk aim rg cecKia pert aieie ale F 1,382 300 4 176 
MI 5 vhig sooo uch Svc hie So aA 8 6p esa Sk 1,375 291 | 186 
RD. 55 4's-5:5s SReapee pe seek ec Sg 345 a 310 
RAN Ca rove aS F658 ev 4:8 0D SO eo 925 360 0 127 
SI ENS ie nw acy h plata oes 794 295 0 118 
OS eee as ae 715 337 3 45 
NN arn oe kok SAMO a: Park vise ik MA 611 309 0 75 
TEMES 50% rai ae ae wae me vets ede 567 269 4 73 
ost. palate lain Gace 475 286 1 43 
IN 8555 wating’ Swe cae ee aes 460 262 1 48 
so U8) a Giiiars ash. wpiaiaite’s simi ace 421 268 0 90 
ER re reer e ee 362 320 0 51 
IN So... ivi Sieuaere Soak wiles cas 286 251 0 48 
RN foes nas Wk aay, ehsieree Cd < soos 173 247 0 20 
| SACI ee aes ae ee 137 307 0 8 
I so 8 Wi caane hie a eaten 94 226 0 15 
MNS 5 La Rts eel win ok ES 60 he 92 179 0 9 
Ro OE aS og ss pw aia akalouen 80 298 0 7 
NS a cee yale kus vu ce ane eyes 77 155 0 2 
Georgia........ hig eA Ree 68 286 0 9 
TEs Soares bw Gh CSRS OA 8 OMe wile > 60 290 0 7 
NE Wie Ue el cad) dies Stel alee 58 185 0 4 
SE EIN 6.35 9.5.0 i016 iw 0s0.0 0:0 0 0 55 276 0 3 
EEE EE TT One 25 313 0 1 
I Soars ie Gu iw truly Siw ake Aes 9 155 0 1 
PU MIIIVROD oc oid scx’ nsteeen 0 0% 6 340 274 1 35 

IE co ole Ss ain 65 ONS RR AT ee oe 22,348 215 33 3,184 


_ (a) Concentration plants for copper, lead and zinc, stamp mills, cyanide plants, 
iron-ore washeries. 


(b) Washington and West Virginia not reported. 


ACCIDENTS AT SMELTING PLANTS (a) IN 1916 





; Men Average Days 
State Employed Worked Killed Injured 

ROT ETE RE EET LET 5,181 318 1 817 
a ant ee eran 4,870 365 6 646 
NR yeahh wrk eae Ole od 4,735 344 Z 1,356 
MN co wiig se wiprey bse 5 ete oo 3,611 339 3 695 
MUNI Sse Ce clean c sixes wide ages ae 349 | 1,112 
I TS gtk in pce anos We iicnatergs 3,200 306 3 333 
SEINE Sin. oro 0 0-5-0 ap scsiw ore dene avico ene 3,099 300 1 508 
I oie 5a owen oe 2,583 361 5 610 

| a ee ee ea ae 365 8 622 
NE Grek fx CP ae RL MU Os a haedaat yc 1,532 354 2 317 
DES a cc poet's s seo Sere ee an 1,300 351 | 605 
oN OSS eer nny arr 333 1 224 
TINS sos ph eetecnecccecnssacce 336 1 135 
ES ere 326 | 251 
ite Ysa aie, evs, x is GNSS 963 365 0 179 
NE IN, aos vic thc eclccee ces ale 932 364 0 148 
SS sth ols Gold wv leucnnd 08 ooh’ 870 351 0 90 
New York. antGeclte SN ei etemcel 570 271 1 361 
Si Se oes le chika Vee 410 184 0 154 
EN sie Eiko Cokes ce wte seus 251 346 0 39 
"Temmeeebe..... ..... 6.6. a ean a aie are 200 351 1 241 
NN cr cis vu sich ews aiswes she as 16 147 0 1 
LS he anaes. o eka ahs 9k Brace Ss 8 50 0 2 
I rales Ss aa Ona sorca wees 5 300 0 1 
Other States (b)....... 360 361 0 209 

Nei ack iso ae Ae ee eae 43,759 338 36 9,656 


(a) Copper, lead, zine and quicksilver, but not iron. 


(b) Alabama, Alaska, Georgia, Idaho, Minnesota, North Carolina, New 

Mexico, and Oregon not reported. 
ACCIDENTS AT AUXILIARY WORKS (a) IN 1916 
Men Average Days 
State Employed Worked Killed Injured 

SI Fyre oss ie unis cure a Walsls Waco 3,027 324 6 307 
RS SC Oe So aie sia scars! oe atreie, ae 2,512 341 4 385 
INNER. 0-5 iss p diota bos Cleats ewe 1,398 363 2 168 
I ii aha Yee tds Cech acy. ors RE Io wre. be 1,381 332 0 187 
NE PalGle 5 bo aw nk Sretice, mie wie Seay wees 1,325 351 0 300 

tah ages sho aes wea 857 362 0 231 
NES i E-2  Sb <b wed Lined, o Bae 815 310 0 103 
ECO TCE ET eee 642 365 0 121 
Rt obi s9 5.5.5) 5 alin, a oop 4.2, vin Ke 418 327 oe 11 
PS v.04 baSees vible 050s wien 375 335 0 94 
SS Lah ch cin cers Gos w8.oS a 8 Oho 280 363 0 56 
SN oa. ud ss <ae ov Ve ee ree 215 358 1 102 
SOC Per ee 148 364 0 14 
INS i Sc cna: bv wissen escola Meecetel sal 123 347 0 136 
a ot a's 4c 5 VG. 6 aie shu BISTRO 88 232 0 2 
MN ig Sed Sb b4)4 Cots asc e bicks wees 85 158 0 8 
RR SSS Se ree 77 345 0 I 
MR Fe 5G os oe Hoa 5.6: Red Sc ee 70 267 0 3 
SINR Pe Se et ee oy ag 50 296 0 2 
Ra ieee oi Cs fa sigh h aha fab 16 335 0 9 
ne ee or 23 194 0 0 

a fo ot await oes endo sn Bed 13,925 338 14 2,240 


(a) Machine shops, carpenter sho 


, yards and general construction. 
(b) Alabama, Alaska,.Arkansas, 


colorado, Georgia, Maryland, Minnesota, New 
kota and Vermont not reported. 


Mexico, North Carolina, Oregon, South Da 
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Mechanical Scotch-Hearth Smelting 


By WILLIAM E. NEWNAM* 





The suitability of hearth smelting for compara- 
tively small quantities of galena concentrates and 
the advantage of low first cost. Type of installa- 
tion should be determined by local conditions and 
requirements. The production of matte and its 
subsequent smelting treatment with concentrate 
are discussed, and comparative details given. It 
is suggested that there is scope for the extension 
of Scotch-hearth smelting. The ideal installation. 





revival of Scotch-hearth smelting, attributable to 

the introduction of the mechanically operated 
hearth, which has improved the efficiency of the oper- 
ation, greatly lowered the cost of smelting, and elim- 
inated the objectionable features of the old hand-oper- 
ated hearths. In the middle West practically all of the 
latter have been replaced with mechanically operated 
hearths, and several new plants of this type are being 
successfully operated. There are now 43 mechanically 
operated hearths in use in the district mentioned, and 
several new plants are projected. In Canada and Spain 
mechanically operated hearth plants are now in oper- 
ation and a new plant is under construction in England 
which will supplant the old hand-operated Scotch hearths 
and Flintshire furnaces. 

The extreme elasticity of the hearth-smelting oper- 
ation recommends this furnace where the tonnage of 
galena concentrate is comparatively small, and under 
conditions which in the past would have made the con- 
struction of a regulation lead blast-furnace plant im- 
practicable. Where electric power can be purchased, as 
is the case throughout the greater part of the Mississippi 
Valley, the construction cost of a hearth plant is rel- 
atively low as compared with the ordinary smelter con- 
struction. Any mine having a daily production of 20 
tons or more of suitable galena concentrate can econom- 
ically smelt this at the locality of production. 

Several hearth plants having a capacity of 100 tons of 
concentrate per day are now in operation, and accom- 
panying illustrations are intended to illustrate a typical 
installation. The plant shown is designed for the pro- 
duction of chemical lead from non-argentiferous concen- 
trate containing an average of 70% or over in lead 
content, the plant site being comparatively level ground. 
Two types of installation are in vogue. In the first, 
the hearths are placed in a straight line facing in the 
same direction, all being right hand and with inter- 
changeable parts. This type of installation is prefer- 
able in the case of small plants, or where there is ample 
space available, as it enables the placing of the flue 
system outside the hearth building, which greatly re- 
duces the temperature of the hearth room and obviates 
the necessity of collecting the flue dust within the build- 
ing, thus greatly improving the working conditions. It 
is shown in Figs. 1 and 2. In the second type of instal- 
lation the hearths are placed in two lines facing in 


f= the last two years there has been a marked 





Louis S. & R. Co., Collinsville, Illinois. 


*Superintendent, St. 





opposite directions, one line being right-hand and the 
other left-hand hearths, with the flue system between 
the two lines. This arrangement is employed in cases 
where the space is limited or where a large number of 
hearths are installed. (See Fig. 3.) 

In localities where it is impossible advantageously to 
sell the resultant gray slag, this product is accumulated 
and periodically smelted in a small lead blast furnace. 
This gray slag is admirably adapted, both physically and 
chemically, to blast-furnace smelting; and, owing to its 
low sulphur content, is productive of little matte. 

From each ton of original galena concentrate treated 
there is produced at the blast furnace about 40 lb. of 
matte, or approximately 2%. I have found that this 
matte, when granulated or crushed to # in., and bedded 
with the concentrate, can be perfectly roasted at only 
the expense of granulating or crushing and bedding. It 
has been found that as much as 6% of matte can be 
mixed with the concentrate and treated in this manner 
with little diminution in the lead extraction in the 
hearths. The following is a comparison of analyses of 
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FIG. 1. END VIEW OF HEARTH PLANT 


gray slag from smelting straight concentrate, and a 
mixture of concentrate and matte. 


Pb Insol. FeO CaO Ss 
Concent. only, per cent... .47.0 7.4 9.0 8.4 2.6 
Concentrate and matte, per 
GE 0 0 és baa eieRnerwens 45.1 6.0 19.5 7.0 2.5 


Much less fuel is used in the hearth when smelting 
the concentrate and matte mixture, on account of the 
higher sulphur content resulting from the addition of 
the matte. 

Though the Scotch hearth has been employed almost 
exclusively in smelting non-argentiferous galena for the 
production of chemical lead, there is no reason, ‘consid- 
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FIG. 2. FRONT VIEW OF HEARTH PLANT 
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ering the low lead loss in correct hearth smelting, why 
argentiferous galena cannot be economically smelted and 
refined lead produced by adding the necessary refining 
facilities and equipment. In cases of plants employing 
the roasting or sintering and blast-furnace process, 
where a part of the lead-bearing material is too low in 
lead content to be economically smelted in the hearth, the 
hearth can be advantageously employed in smelting the 
higher-grade concentrate, with a reduction of the total 
smelting cost. This fact has been demonstrated during 
the last year. 

The general design of the plant here shown (Fig. 
4) provides for five mechanically operated hearths hav- 
ing ample capacity for the smelting of 100 tons of con- 
centrate per day, and for the resultant byproducts, such 
as flue dust from the hearths and blast furnace, burnt 
bag-house fume, and like material. The gray slag is 
thrown into dump cars as it is taken from the hearth, 
and at the end of each shift the car is switched over the 
storage bins and dumped. The pig lead is stacked on 
trucks as it is molded, at each hearth; and the loaded 
trucks, at the end of each shift, are switched to the re- 
finery and the pig lead is charged into the drossing ket- 
tle by means of the overhead crane. The flue dust is 
collected in closed hopper cars, and taken to the pugging 
department, where the dust is elevated into a closed stor- 
age bin and periodically run through the pug mill with 
a small percentage of quicklime and ferrous sulphate. 
The pugged flue dust is delivered into dump cars, which 
are switched over the concentrate storage bins and 
bedded with the concentrate. 

The baghouse fume burns with great facility into a 
dense crystalline mass. This fume, after burning, is 
loaded into dump cars and switched over the concen- 
trate storage bins and bedded with the concentrate and 
pugged flue dust. Owing to the high lead charge in the 
blast furnace, the lead is run in a continuous stream 
into pots of the two tons’ capacity, which, when filled, are 
switched to refinery and by means of the overhead crane 
poured directly into the drossing kettle. 

In the plan shown herewith provision is made for 
hearth and baghouse expansion, and space is also pro- 
vided for the installation of roasting or sintering equip- 
ment in the event of the receipt of flotation concentrate 
or concentrate too low in lead content to be smelted 
economically by the hearth process. In case of expan- 
sion, the required additional radiating surface of the 
flue can be obtained by the introduction of multiple 
goosenecks into the flue system. 





Mason Valley Mines Co. 


The Mason Valley Mines Co., operating a copper mine 


at Thompson, Nev., and a smeltery near Wabuska, re-. 


ports a net profit for the 1917 operations of $358,278 
after charges for interest, depreciation, etc., aggregat- 
ing $242,672. Total ore smelted was 294,958 tons, of 
which 114,273 tons was from its own property. The 
production of blister copper totaled 7038 tons, which 
contained 1036.636 oz. of gold, 46,258 oz. of silver and 
13,914,764 lb. of copper. Development work aggregat- 
ing 2949 ft. was done during the year. 





Today is an opportune time to send a check for the 
Comfort Fund of the 27th Engineers. 
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Tennessee Copper and Chemical 
Corporation 


The report for 1917 of the Tennessee Copper and 
Chemical Corporation, which was organized in the lat- 
ter part of 1916 for the purpose of refinancing the Ten- 
nessee Copper Co., which is still the operating unit of 
the organization at Ducktown, Tenn., indicates gross 
profits of $1,346,082. This total is reduced by interest 
and depreciation items to a net profit of $911,150, which, 
added to the surplus of $1,717,884 reported at the be- 
ginning of the year, gives a total of $2;629,034, but 
from this there is deducted $733,630, as a charge cover- 
ing settlement of sundry claims and losses, leaving $1,- 
895,403 carried to surplus. Ore production and tonnage 
costs, development work and estimated ore reserves at 
the various mines are summarized in Table I. At the 
smeltery 457,902 tons of its own ore yielded 10,547,708 
lb. of fine copper, or 23.035 Ib. per ton. 

TABLE I. MINE OPRATIONS AND COSTS, 
TENNESSEE COPPER CO., 1917 
Burra Burra London Polk Co. 
Mine Mine i 


Mine Total 
Development: 
Underground.............. 2,290 ft. 697 120 3,407 
Diamond drilling........... 1,754 ft. 759 838 3,351 
eer ee $2.58 $1.58 $2.43 $2.31 
Ore Production and Cost: 
J. a 311,902 83,394 60,641 455,937 
Ge Noo eos din s-5sioews $1.013 $1. 271 $1. 805 $1. 165 
Cost development.......... 131 205 .078 . 139 
Total cost per ton.......... 1.144 1. 486 1.883 1.305 
Ore Reserves: 
Available tonnage.......... 3,214,346 182,805 88,562 3,485,713 (a) 
Broken in stopes........... 225,000 27,000 3,000 255,000 (a) 


(a) Figures do not include the Eureka mine. 


TABLE II. COPPER PRODUCTION COSTS, 
TENNESSEE COPPER CoO., 1917 


Copper Cost 

Per Lb. 
SINIID nc siis'e ats o cisto-smeaieleeis> oh ehe nine $0. 05603 
I 5a lib oieiin bw: 9. we To bce wei hat . 00290 
INR 5 Soca ax Sebwes'onan We s.0 6 hee .07002 
CRO UO MRIINID 6.5 ono gic sce reeesd0s0de sane ave . 00585 
II oy heG ctr bid sees cSeakesse kee dis . 00051 
RMIT Ss <9! 50's. 5 oreiaigibic toca F.ctmincemecorers . 01330 
MI, INODS cies 6c icharevcad i aisu con baer . 00041 


Total operating costs (exclusive of N. Y. 
ee nn eee $0. 14902 


The total cost per ton of ore treated was $3.433, 
equivalent to 14.902c. per lb. of fine copper, subdivided as 
shown in Table II. The total tonnage of ore and fluxes 
smelted was 671,015 and of coke 37,798. The smelting 
cost was $1.631 per ton of ore, and the converter cost 
was $0.00585 per lb. of fine copper. The production of 
sulphuric acid for the year was much the largest in the 
history of the company and amounted to 262,858 tons 
of 60° acid, as compared with 181,637 tons in the pre- 
vious year. 





Canadian Fluorspar—According to the Bulletin of the 
Canadian Mining Institute the fluorspar marketed in Canada 
in 1916 was 1283 tons, and in 1917 4213 tons, or about one- 
third the requirements of Canadian steel makers. Increased 
demand has sent the price sky-rocketing. In 1916 the aver- 
age price received by the producers at Madoc, where the 
entire supply is mined, was $8 per short ton. In 1917 this 
rose to $16. The price is still on the up grade, $40 per ton 
now being offered for spot delivery, although contract prices 
are considerably lower. In February last the Mining Cor- 
poration of Canada purchased and is now operating the 
Wellington and Munro property, near Madoc village. 
Development is also proceeding on the Kane property. 
Geologically the veins cut all the formations from the young 
Paleozoic limestones to the older crystalline rocks. The vein 
walls are well defined, and calcite is usually associated with 
fluorspar. 
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Safety Appliances in Smelteries and Refineries 


By GEORGE M. DOUGLASS* 





A description of the devices in use in modern 
smelting plants to prevent accidents, and an ap- 
peal for the better understanding of “Safety- 
First” principles. The causes of various common 
accidents are described and preventive measures 
discussed, chief of which are the education and 
cooperation of employees. The need for care in 
the design and construction of safety appliances 
is emphasized and the importance of cleanliness 
and order in and around a plant insisted upon. 





for the protection of workmen in smelteries and 

refineries may be specially designed for their 
particular use, similar apparatus may be adopted with 
the same success in many other industries. The words 
“device” and “appliance” cover a wide field, and though 
a safety goggle or a safety legging is a device used to 
protect the worker, one can say with justification that 
a safeguard over a dangerous machine is also a device 
to protect him. When considering safety devices, there 
may possibly be instances where the condition to be 
overcome or made safe could be termed a smeltery prop- 
osition, as the metallurgists say; but in the main the 
majority of such appliances used in smelteries or re- 
fineries can be used in other industries with equal 
success. 


[tor tne certain safety devices or appliances used 


ACCIDENTS 


In attempting to cover a wide field, in outlining the 
use of the various devices for the protection of the 
worker, it is well to realize that, notwithstanding the 
great value of safety devices which prevent accidents, 
this type or class of accident is possibly not over 40% 
of the total number occurring in these industries. Pur- 
chasing protective apparatus or paying for installations 
is the easiest part of the work; getting them adopted 
properly is quite another matter, and for that it is 
necessary to rely on the efficiency of the plant safety 
organization. 

The moral effect of the use of safeguards and safety 
appliances on the average workman is considerable. It 
is the tangible way of showing the worker that, however 
apathetic he may feel toward the safety work of the 
company, the boss is doing his part. Whether he 
thinks the boss’s motives ulterior or not, the “Safety- 
First” campaign is positive evidence of genuine effort 
to prevent accidents. To the worker who is interested 
in safety measures, it is sufficient proof of his employer’s 
willingness in that regard. 


CLASSIFICATION OF ACCIDENTS 


Presuming that everything is being done to prevent 
40% of the total number of accidents, by means of 
appliances or safeguards, there still remains 60% to 
be taken care of in other ways. A large number of 
accidents cannot be prevented by mechanical devices 


*General safety inspector, American Smelting and Refining 


Company. 


or appliances of any sort. Such being the case, the 
proposition resolves itself into one ‘of education and 
right thinking, especially the correct mental attitude 
of all concerned. What are termed accidents are often 
the results of conditions—the condition of the worker 
and the condition under which he labors. Both can be 
and are being improved. How quickly the object can 
be attained, however, depends on how willingly and in- 
telligently the codperation of every one concerned is 
given. In smelteries and refineries probably most ac- 
cidents occur around the furnaces and their accessories, 
the casting wheels, settlers, slag and matte ladles, pots, 
and trains. Converters and roasters are included as 
causatory of burns from hot metal, hot calcines, and 
the tools used in this work. 


PREVENTION BETTER THAN CURE 


In the scientific prevention of what are called acci- 
dents, efforts should be made to avoid certain con- 
tingencies by ascertaining the cause, instead of tinker- 
ing with effects. It must be realized that the safety 
appliances mentioned in this paper are more or less 





FIG. 1. 


PROTECTIVE LEGGINGS 


makeshifts which deal with effects. With present 
knowledge it is not always possible to control trouble 
at the source, but an endeavor is being made to negative 
the possible consequences of untoward happenings by 
the use of safety devices. 

Helmets, respirators, and special clothing are used 
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in handling hot calcines and flue dust, on account of the 
disagreeable nature or condition of the material. More 
efficient mechanical methods for doing this will, without 
doubt, be available in the near future. The problems of 
fume and dust are being handled with increasingly satis- 
factory results; and it is a consolation to realize that 
the use of certain devices, especially those worn on the 
person, may not always be necessary. 

Burns are caused by splashes, spills of matte and slag, 
and by handling hot objects. Protective appliances (as 





FIG. 2. GUARD TO MATTE TAP 

worn on the person) are goggles, leggings, gloves. 
aprons, woolen shirts and felt hats. A suitable legging 
will prevent many burns on lower limbs and feet to 
which handlers of hot metals are liable. A good legging 
(Fig. 1) is made of fireproofed canvas or chrome 
leather upon a spring-steel frame, which holds it lightly 
over the leg. There is an extension which practically 
covers the worker’s shoe, permitting him to wear the 
style he likes best. This is important, as considerable 
opposition is encountered when the wearing of certain 
styles of so-called safety shoes has been insisted upon. 
A molder in a foundry, for instance, can wear a shoe 
that a smelterman cannot wear. The molder stands or 
stoops to do his work on a comparatively cool soft 
floor, but the smelterman stands on hard and hot sur- 
faces, and must have comfortable footwear. 

If the legging and extension are kept in good order, 
the maximum of protection is afforded the foot and 
lower limb. A hot-metal worker is fairly well equipped 
to do his work in safety when provided with a good 
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canvas fireproofed apron, which should reach from waist 
line to below top of leggings; a woolen shirt, a pair 
of safety goggles, and a felt hat. 


USE OF SAFETY GOGGLES 


The wearing of safety goggles has become a habit 
with many workers, and there are few departments in 
any plant where they are not required. Objections were 
made by men wearing the metal-frame goggle where 
intense heat is encountered, such as at the reverberatory 
furnace slag bay; and with the object of overcoming 
this trouble, experiments are being made with a new 
style of goggle. The new frames are made of material 
that will not absorb heat so readily, and the goggle is 
shaped to fit closely to the eye socket, is dust proof, 
and ventilated in such a manner that particles cannot 
enter. It is fitted with side lights and held in position 
with an elastic band. The necessity for protective 
goggles is admitted. 

Light fireproof helmets for workers under calcine 
hoppers in the roaster department; masks, headpieces, 
and respirators for those obliged to go into fume and 
dust, with gloves and hand leathers, all of which are 





HELMET FOR USE IN HOT PLACES, SOMETIMES FilTED 
WITH AIR CONNECTION TO EXCLUDE DUST 
AND LOWER TEMPERATURE 


used with considerable success in preventing injuries, 
constitute the rest of the devices that can be worn by 
the workers in copper and lead smelteries and refineries. 
In their special uses such appliances are of undoubted 
value, and they will be employed until the industry 
learns how to control causes that bring about the ef- 
fects which make their use necessary. 
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The value of all such appliances depends upon how 
faithfully or conscientiously they are worn. Further- 
more, it must not be forgotten that a supply of safety 
appliances for a large establishment involves a con- 
siderable outlay. An efficient distributing and checking 
system is also necessary, not only to know who are using 
the different devices, but in order that they may be 
kept in proper repair. Goggles and leggings cannot be 
distributed indiscriminately; the workmen must be 
properly fitted. A man cannot be expected to do his 
work well if his goggles are not suitable. Leggings 
should be made for right and left leg, in order to be 
really comfortable. The little things count in the en- 
deavor to get men to use safety appliances, and to 
want to use them., Unless the men appreciate their 
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FIG. 3. 


value, they will try to avoid wearing them. The first 
consideration is to have them comfortable. 

Coming to the more strictly mechanical safety appli- 
ances in connection with the work of handling hot 
metal, a picture is shown of different methods adopted 
to prevent slugs and sparks flying from tap holes and 
slag bays. Fig. 2 shows a simple guard fitted to the 
matte tap of a reverberatory furnace. A chain curtain 
is sometimes used for the same purpose with consider- 
able success where openings are large. Tools can be 
passed through and work done while a clear view is 
obtained of the interior of the furnace. Fig. 3 re- 
produces a picture used as a safety bulletin warning 
workmen against filling ladles too full for safety. There 
are times when this cannot be avoided, but to make a 
regular practice of filling pots or ladles so full that the 
movements to which they are necessarily subjected 
cause slopping over of molten material, that has cost 
fuel and effort to smelt, is not only inefficient from the 
point of view of economy, but is most dangerous to life 
and limb. 

ROASTING-PLANT PRECAUTIONS 


In the transportation of the hot calcine from roasters 
to reverberatories, workers are necessarily exposed to 
red-hot fine ore and dust. Burns must be guarded 
against, and it is essential that the workers’ heads and 
feet be well protected. Even when every precaution 
is taken, it is difficult to avoid slight spills occasionally. 
The abrasive quality of the ore causes wear of surfaces, 
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permitting leaks until repairs can be made. The lorry 
car while loading is virtuaily closed by having an ex- 
tension from the underside, or discharge from hopper, 
let down in such a manner as to act as a cover for the 
top of the car, thereby retaining dust and preventing 
spilling over the edges. This extension is fitted with 
pipe-sleeve connections on each side, leading back to the 
upper part of the hopper, and permits dust to return into 
the upper chamber instead of permeating the atmosphere 
below. It is a good plan to have the track floor under 
hoppers evenly concreted to the level of the under side 
of the rails, so that there are neither holes nor re- 
cesses where hot calcines may lodge, and into which a 
worker could step and be burned. A smooth floor means 
an easy floor to keep clean; and the resultant economy, 
both in the reduction of number of burns to workmen 
and in the force of clean-up men needed, makes the 
expense of concreting well worth while. 


FUMES AT LEAD BLAST FURNACES 


At lead blast furnaces the question of protecting the 
worker from escaping fumes of matte, slag, and lead 
is extremely important, and no expense should be spared 
in the attempt to minimize the danger to health from 





FIG. 4. 


TYPE OF HOOD TO COLLECT FUMES 


inhaling these poisons. The attention given to this 
subject at lead furnaces during the last five years has 
resulted in a gradual elimination of what is known as 
plumbism. Cleanliness on the part of the worker is 
inculcated, and he is provided with every convenience 
in the form of wash and change rooms, lunch rooms 
where he cannot eat until he has washed his hands, and 
constant medical supervision. Fig. 4 shows the hoods 
over the slag flowing from the furnace tap to the pot. 
Note the dense fumes from the pot, none of which 
escape into the surrounding atmosphere. Fig. 5 il- 
lustrates a matte pan hood, raised for opening the tap 
hole. Note the safety rod, hooked under the edge of 
hood in case the suspension cable should break. Fig. 6 
shows the tap spout and lead well hoods. Note how 
efficiently the fumes are inducted into the hoods. 
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Some of the simplest methods of making plants safe 
for workers, and in ways which are now known as stan- 
dard (that is, resulting in a maximum of safety with a 
minimum of expense) are often neglected as not being 
of sufficient importance to warrant careful attention. 
Results in the prevention of fatal and serious happen- 
ings during the last five years, however, give eloquent 
testimony to the value of such work, carried out ac- 
cording to standards set for the more scientific preven- 
tion of accidents. The matter of hand railings or guard 
railings for stairways, trestles, runways, and walkways, 
in and around the different structures and yards of a 
large plant, although relatively a simple proposition, is 
today considered most important from the point of view 
of safety. Persistence is needed to get the average 





FIG. 5. MATTE PAN HOOD WITH SAFETY HOOK 


carpenter, pipefitter, or structural ironworker to lay 
out a guard railing differently from what had been the 
custom or habit for many years, any old contraption in 
the form of a railing often being considered good enough. 
Some 2 x 4 in. posts, usually 30 or 36 in. high, pitched 
sometimes 15 or 20 ft. apart, with a rail 1x2 or 3 in. 
running along the top and the whole thing nailed to- 
gether, was formerly considered adequate. 


STANDARD SAFETY RAILING 


The standard safety railing today, whether of wood, 
pipe or structural steel, is made 42 in. high. It is rigidly 
supported and secured to posts set not over 10 ft. apart. 
These posts are bolted to the main structure at their 
base (not nailed in the case of wooden posts) and have 
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what is termed a toe or base board not less than 6 in. 
wide from the floor level up, and preferably higher. 
In some instances, notably where a product may ac- 
cumulate or pile high, the base board is taken up to the 
middle rail. 

Steel angles make a more satisfactory railing than 
screwed pipe, as angles lend themselves more readily to 
the fitting of the toe or base boards. At points where 





SHELLING A POT WITH PROPER PRECAUTIONS 


there is the possibility that a section of a guard railing 
may have to be removed, it can be bolted, instead of 
riveted or nailed. All railings around belt drives, and 
whether of wood or steel, should be erected in such a 
manner as to permit of being readily taken apart, and 
as readily replaced. A section of railing taken down to 
make hurried repairs, unless so built, is likely to be left 
down until a more convenient moment, and there is a 
danger of some one being hurt or killed. Once a safe- 
guard has been installed and the worker accustomed to 
the protection afforded, it is the height of folly to leave 
the place unguarded for a moment. 

Railings and other appliances for safety purposes 
should be properly constructed. Makeshifts are a waste 
of material and time, and do not prevent men from 





FIG, 6. TAP SPOUT AND LEAD WELL HOODS 


being injured and killed. The guarding of conveyor 
head pulleys, trippers, and like accessories, is most im- 
portant. Numbers of serious and fatal accidents occur 
when men ga, too close to the intake of the pulley. All 
such parts should be guarded in such a manner as 
positively to prevent attendants from getting their 
arms within a couple of feet of this danger point. A 
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suitable guard to prevent accidents is highly desirable. 
Opening a bottom-dump car with an ordinary open 
jaw wrench is a hazardous proceeding, as the large 
number of serious injuries and deaths from doing so 
indicates. There are several excellent safety wrenches 
on the market, and one of these should always be used. 
Some railroads fit their cars with safety wrenches for 
the purpose. The rough handling of rolling stock and 
the unavoidable exposure contribute to the poor con- 
dition in which wrenches so provided are found, to the 
great danger of the men who may be detailed to use 
them. It would be better if roads omitted such equip- 
ment from the cars, as all gangs having this work to 
do prefer to use their own wrenches, which, of course, 
are usually kept in good condition, and the workmen 
are accustomed to their use. If this practice were 
universal, many serious and fatal accidents would be 
avoided. 
ORDERLINESS 


Cleanliness and order in and around any plant, and 
particularly around a smeltery or refinery, will do won- 
ders in starting men on the right road to an interest in 
safety work. A general clean-up should be the prelude 
to a safety campaign; where there is disorder there is 
little organization, and without organization there can 
be no efficiency. A plant that might be justly criticised 
in this respect would be a much better producer in 
quality if not in quantity if disorder and accidents were 
eliminated. Even though it did not produce more ton- 
nage of product, the amount it did produce under proper 
conditions would be equivalent, on a money basis, to an 
increase. This has been proved so often and so ir- 
refutably in recent years that it seems a waste of words 
to restate it; yet there are still untidy and dirty plants, 
and plants that have entirely too many killings and 
maimings because those in control are fearful that any 
attempt to give safety a free hand might interfere with 
production. “If safety seems to interfere with hurry, 
cut out the safety,” is a pernicious axiom often pro- 
mulgated to the detriment of real safety endeavor. 

With the right organization and the undivided in- 
terest of heads of departments (and this can be secured 
by any manager if he says the word), the safety depart- 
ment given a free hand to push the work to the limit, 
is there a manager who can maintain that production 
or tonnage cannot be increased by cleanliness, order, and 
safety measures? 

Poor tools and tools in bad condition are the cause 
of many needless injuries. All tools should be kept in 
good order, and scrapped as soon as this is impossible. 
A standing rule with the department responsible for the 
upkeep of tools should be that any chisel, chisel bar, cut- 
ting bar, or tapping bar sent to have its point dressed 
must not be allowed to leave the shop until the head also 
is attended to. All burred or mushroomed heads 
should be made safe before leaving the shop. It is 
better to waste an inch or two of steel than to have an 
eye put out. 

The foundation of all safety work is the plan of cam- 
paign, the organization, and the safety rules from which 
to work. The safety rules should be compiled with the 
assistance of the men who will have to enforce them; 
and rules must be obeyed just as soon as they are 
learned and understood. The foreman is the big man 
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in this work. He has to know, therefore, and he must 
learn before he can teach his workmen safety rules 
and methods. 

The purchasing department should be in close co- 
éperation with the safety department and the plant 
engineers, in order that all plans and orders for new 
machinery and construction should include the neces- 
sary safety features. Where this cannot be secured from 
the manufacturer, and guards have to be made at the 
plant, this should be done before the machinery is operat- 
ed. Many serious accidents occur because machinery and 
structures are operated while guards are being made. 





Experiments in Fettling Reverberatory 
Furnaces 
By FOREST RUTHERFORD* 


When the reverberatory furnaces of the Copper 
Queen Consolidated Mining Co., Douglas, Ariz., were 
built, in 1912, they were among the first in the 
country to have holes along the sides of the arch 
through which the fettling was dropped for the 
protection of the side walls. Some interesting experi- 
ments were made on these furnaces, which influenced 
the adoption of the method at present generally used 
of feeding the hot charge along the sides of the 
furnaces, instead of in the center. Work has been 
done at Cananea along somewhat similar lines, but 
the material was markedly different to that used at 
the Copper Queen plant, and is so well known that I 
will confine my remarks to a description of what 
was done at Douglas. 

With the adoption of this method of fettling, 
especially when using highly siliceous materials, 
serious troubles were run into, such as silica floaters 
and the formation of a siliceous scum or blanket 
over the slag, which effectually interfered with fur- 
nace operations and caused high metal losses. This 
was indeed our experience, using, at first, a crushed 
barren quartz of over 90% SiO,, for the furnaces 
averaged only 225 tons per furnace day, and made 
slags averaging 0.68% Cu and higher, on a 45% Cu 
matte. It was up to me as superintendent to find a 
remedy, so the following experiments were made: 

In the first experiment, the barren quartz was dis- 
placed by a siliceous ore analyzing SiO, 80%, Fe 
3.5%, Al,O, 3.3%, Cu 4.5%, (as carbonate and sili- 
cate). We felt that a metal-bearing material should 
be used, and perhaps on account of the physical 
character of this ore it would stick up better along 
the walls. The results were rather suprising, for the 
slag immediately jumped up to 0:74%, and at times 
went over 1% Cu, though the floaters and scum were 
no better. An examination of the slag and scum 
showed shots of metallic copper all through, and 
proved that the copper carbonate and, perhaps, the 
silicate were simply reduced to the metallic form, 
held up in the sticky scum, and carried out of the 
furnace. Crushed limestone was thrown over the 
scum through the skimming door, but helped so little 
that we decided to try something else. 

In the second experiment the ore used was of almost 
exactly the same analysis, but the copper was all 


*Consulting metallurgical engineer, 120 Broadway, New York. 
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present as sulphide. The floaters and scum still 
bothered, but the copper content of the slag im- 
mediately dropped to 0.55% and under, with no shot 
copper visible. This proved that the copper should 
be present as sulphide, or that sulphur should be 
added with which the copper could combine to make 
matte; and, in a hot and liquid form, cut through the 
scum to the matte bath below. I then made up my 
mind that a siliceous ore was entirely unnecessary, 
and immediately took steps to get an ore as nearly 
self-fluxing as possible in which there was sufficient 
sulphur to matte the copper. The ideal material 
seemed to be screenings from the Copper Queen ores 
as hoisted from the mine at Bisbee, which analyzed 
as follows: SiO, 23%, Fe 26%, CuO 2%, Al,O, 7%, 
S 16%, Cu 5.7%, and, as received, contained from 8 
to 12% moisture. With this material the third ex- 
periment was started, and as a result, its use became 
practice at the plant until such time as the remodeling 
of the furnaces, the addition of roasters, a sulphide 
crushing plant, etc., allowed us to begin to again 
displace it with hot calcined ore. 

Immediately, however, on using the screenings a 
decided change was noted in the furnace. The 
floaters practically disappeared, the slag dropped to 
0.49% Cu and under, on a 86% Cu matte, and the 
tonnage increased slightly over 60 tons per furnace 
day; the men, who until this time were totally dis- 
couraged, immediately took heart and became enthusi- 
astic, and a big load was lifted off the shoulders of 
the superintendent. 

In relating these experiences, I realize that they 
will not particularly interest the men operating most 
of the larger reverberatory plants today, as most of 
these plants are new or have been remodeled. As 
a result of the work done at Cananea and at the 
Copper Queen, such plants have adopted the method 
of side-feeding hot calcines, as against center feed- 
ing of the hot calcines and side fettling with siliceous 
material. I hope, however, that the notes may be of 
interest to some of the metallurgists who are not 
so fortunately placed, and are still using siliceous 
ores along the side walls of their reverberatory fur- 
naces, with all the attending troubles. All that is 
necessary is that the material used contains suffi- 
cient of value to make its smelting profitable, and that 
these be present as sulphides, or that enough sulphur 
be present to matte the copper. The more nearly 
self-fluxing the material, the better the results. 





Miami Copper Company 

The annual report-of the Miami Copper Co., of Miami, 
Ariz., reflects the result of the labor strike which cur- 
tailed mining operations in that state to such a large 
extent during the second half of 1917. The property 
was closed for seven weeks, but by the end of the year 
was back to normal conditions. Net copper production 
for the year was 43,863,699 Ib., of which 30,597,006 Ib. 
was produced during the first half of the year. The 
profit-and-loss balance of $6,215,636 reported as of Jan. 
1, 1917, was reduced by charges for depletion during 
this and the previous year to $2,560,535. Profits for 
1917 were $4,952,137, and gave a total balance available 
of $7,512,672, from which $2,801,677 was paid in div- 
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idends, leaving $4,710,994 in the profit-and-loss account. 
Two additional dividends aggregating $3,735,570 were 
deducted from the surplus account, so that total dividend 
payments for the year were $6,537,247. Copper sold 
and delivered in the year brought 29.15c. per pound. 


MIAMI MILL OPERATIONS AND COSTS, 1917 


Ore milled. . . 1,640,206 tons averaging 2.032% copper 


Concentrate produced. aod ee naan a 53, 639 tons averaging 43.040% copper 

Copper in concentrate.............. 46, 172, os - 

Copper per ton of ore. Be oe 5 Ib. 

OE aaa a9. yt 
Direct crushing expense, per ton.............. : $0. 297 
Direct concentrating ; : ; pee .214 
Tailing and seneatienie handling... picky aati ; I site a .051 
Water for concentrating. . : ; a . 100 
TUMOEIOUEN ooo ie sce eke . rate ioctl by ace amniahd .029 

Total. . re : Gk coe $0.69 691 


The ore mined seni’ the year was 1,641,507 tons, 
from various sources as follows: Development, 63,372 
tons ; top slicing, 561,335 tons; shrinkage stopes, Captain 
orebody, 1,000,521 tons, and other orebodies, 16,279 tons. 
The total cost per lb. of copper and per ton of ore was 
as follows: 


Per Ton Per Lb. 

Ore Copper 

NER A bois in ewes ea arene teow ne $1. 268 $0.0474 
|| RAN SR IIR Riera aie tena ; ; .691 .0259 
Se ois Rae GOSs SRE OTS OS ; sake .325 .0121 
I Nn es Sg ee $2. 28 $0. 0854 
Concentrate expenses..................... cin S Sibir 0412 
I ki Sak SUN, a Sad os bea pepe ae ave $0. 1266 
Less silver proceeds and misc. credits...................... .0011 
sic OS. DM is Wek, ek es car Ae ere $0. 1255 1255 


Sanadileaes antacids 2 work totaled 25,476 ft. 
Churn drilling was continued for the purpose of more 
clearly defining the low-grade orebody. Ore reserves at 
the end of the year were as follows: High-grade sulphide 
ore, 14,760,000 tons, averaging 2.40% copper; low-grade 
sulphide ore, 28,000,000 tons, averaging 1.06% copper, 
and mixed sulphide and oxide ore, 6,000,000 tons, aver- 
aging 2.00% copper. 


Avoidable Damage Not Actionable 
By A. L. H. STREET 


Applying the general principle of law that one ag- 
grieved by another’s breach of contract is bound to make 
his damage as light as he can in reasonable effort to 
minimize loss, it is held by the U. S. Circuit Court of 
Appeals for the Eighth Circuit, in an opinion handed 
down in the case of Bear Cat Mining Co. vs. Grasselli 
Chemical Co., 247 Federal Reporter, 286, that where 
plaintiff, as lessee of a mine, sublet to defendant, and 
defendant wrongfully suspended operation of pumps 
pending expiration of 30 days’ notice that defendant 
would surrender its rights under the sublease, and the © 
original lessor canceled the lease to plaintiff because of 
consequent flooding of the mine, plaintiff could not re- 
cover from defendant the value of the lease rights thus 
lost to plaintiff; it appearing that at a comparatively 
small expense plaintiff could have operated the pumps 
and thereby avoided forfeiture of the main lease. In 
other words, the measure of damages directly and natu- 
rally resulting from defendant’s failure to operate the 
pumps until termination of the sublease by lapse of 
notice that it would be terminated, was the cost to 
plaintiff of doing this. 





*Attorney at law, 820 Security Bldg., Minneapolis, Minnesota. 
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Some Foreign Zinc-Smelting Plants 
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LIGURE, SAVONA, ITALY 


DISTILLING FURNACE IN THE VADO LIGURE ZINC-SMELTING PLANT 
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Ideal Layout for Silver-Lead Smeltery 


By GUY C. RIDDELL* 





A lead-smelting plant for 1000 to 3000 tons 
of charge per day calls for extreme flexibility 
in track system and the duplication of all vital 
units in mechanical handling apparatus if 
charge-wheeling is to be eliminated and general 
labor kept at a minimum. Standard-gage tracks 
and a complete railroad circuit of plant, as well 
as a loop-system for blast-furnace charging, are 
essential features. Large bin-storage capacity, 
automatic conveying and weighing, Dwight-Lloyd 
nodulizing and double-roasting of zinc concen- 
trates and lead ores, high-column high-blast lead 
smelting, an ingenious large-scale blast-furnace 
feed system, Cottrell smoke treaters, and certain 
novel features of recent American-Australian 
practice are included in the following suggestions. 





America. Neither has it been discovered in Aus- 

tralia, Europe, or India. Lining up the varied 
views of metallurgists here and there about the world, it 
appears that the ideal layout has many forms in many 
minds; and it is probable that he is wise who speaks of 
an ideal plant in the broadest terms only. Needless to 
say, this article has been undertaken only at the instiga- 
tion of the editor of the Journal, who has cleared the 
ground somewhat by specifying that the plant be “for 
smelting 1000 tons of silver-lead charge per day, laid out 
on level ground, with a declivity on one side of the ter- 
rain to be used as a slag dump—provision to be made in 
design for extension of plant up to triple the original 
capacity.” 

For an ideal layout a wide territory must be searched, 
and the final composite equipment and method assembled 
from every corner of the globe. The plant a description 
of which follows is in the main a combination of Aus- 
tralian and American methods, which, though possibly 
far from ideal, fairly reflect the present state of the art. 

In. addition to the conditions laid down above, it is 
necessary to state that the plant will be a customs 
smeltery and that an ample supply of electric power is 


[= ideal lead-smelting plant is not to be found in 


available. Siliceous silver and gold ores will be handled. . 


in addition to enough crude and concentrated lead 
ores to give from 25 to 35% Pb on charge, with zinc 
anywhere below 15% ZnO in slag. It is assumed 
that the plant is situated in a temperate climate where 
excesses of season do net upset normal precedure. The 
important factors of railroad approach, topography of 
site, and local conditions in general are also assumed as 
offering no particular difficulties or advantages. In 
fact, the local peculiarities of site that have counted so 
decidedly in the past in determining the lines of plants 
now operating have not been considered. The flow of 
material will not be assisted by gravity, and railroad 
trestle work, hoist, and bucket elevator are necessary. 
The general layout of plant is shown in the accompany- 
ing diagram. 





*Consulting metallurgical engineer, United States Tariff Com- 
mission, Washington, D. C. 





Railroad cars deliver either to the sampling-mill un- 
loading conveyor, or from overhead trestles to the blast- 
furnace charge bins, Dwight & Lloyd mixing bins, or 
stock piles. The sampling mill has a capacity of 50 
tons per hour, and mill ores are delivered to blast- 
furnace snd Dwight & Lloyd charge bins by belt con- 
veyors. From the Dwight & Lloyd mixing bins the 
charge is assembled by cross belts and delivered by 
belt conveyor and bucket-elevator systems to the A and 
B sections of a Dwight & Lloyd double-roasting plant. 
Three 42-in. A machines are provided and four 42-in. B 
machines. Low-sulphur ores, which do not require 
double roasting, by-pass the A section, proceeding over 
separate conveyor to B section, for single roasting with 
the crushed A sinter. The product from the B machines 
discharges into railroad cars, which are switched and 
dumped into the blast-furnace charge bins. These have 
scale hoppers, and the loaded charge cars are hauled 
from these bins to the hoist incline by electric loco- 
motive, and on to a transfer car at the top of the in- 
cline, which switches them to the furnace tops. There 
are three blast furnaces, each 52 in. by 180 in. at 
tuyeres. The slag is handled by standard-gage steel 
pot cars, and the matte-fall is so low that a single settler 
box suffices. Bullion is handled hot from the blast 
furnace to the refinery by monorail electric hoists. The 
refinery has the usual equipment for the Parkes process. 
Gases from refinery cupels, blast furnaces and D. & L. 
plant are passed through two Cottrell treaters—one 
small unit for refinery cupels, and a large treater for 
combined blast-furnace and D. & L. gases. The arrange- 
ment of entire plant permits enlargement at a later date. 


STORAGE FACILITIES 


Unless considered at the outset, perhaps no single 
feature of smelting work is more perplexing to the 
operating superintendent than the disposition of surplus 
ores, fuel and fluxes; i.e., tonnages beyond those ab- 
sorbed in the daily process. The storage and reclama- 
tion of materials that must be carried in reserve has 
seldom received deserved attention. Strikes, break-downs 
at mine and smeltery, and unexpected diversions of vital 
ore supply come about sooner or later; and there are 
times in the most well-ordered plant operations when 
reserve stocks must be called upon, or added to, and 
unwelcome expense encountered. 

The ideal plant, then, should be equipped not only 
with large bin storage capacity in the direct line to the 
roasters and blast furnaces, but also with stock piles 
at which a month’s supply of coke and ample reserves 
of iron, lime and miscellaneous ore can be discharged 
from a railroad trestle, and reclaimed as needed by 
locomotive crane. One particular feature, the lack of 
which is being deplored to a greater or less degree at 
many existing plants, should be included, namely, ample 
storage for roasted product between roasters and blast 
furnaces. A capacity up to 3000 tons should be ar- 
ranged in the tier of blast-furnace charge bins for 
roasted product alone. Normally carried half full, these 


bins will keep the blast furnaces supplied for two 
When the blast fur- 


days when the roasters are idle. 
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naces are under repair or have slowed up on a cranky 
spell, the roasters can operate a couple of days or so 
without swamping the blast department. 

Ore, fuel, and fluxes of a size and grade such that no 
treatment at the sampling mill is necessary, are delivered 
to blast and roaster bins from an overhead railroad 
track. The material for the sampling mill is unloaded 
from another railroad track into receiving hoppers 
beneath the rails, these hoppers extending at least three 
car lengths and discharging to a collecting belt which 
delivers to the crusher. The crushed material, after 
sampling, is conveyed by belt again from the mill, either 
to storage and mixing bins for the D. & L. double 
roasting plant, or to the blast-furnace oxide-ore and 
flux bins, all of which adjoin the sampling mill. Much 
of the material coming into the plant is of such size 
and homogeneity—lead concentrates and slimes, fine 
oxide ores and fluxes—that sampling by fifth or tenth 
shovel is sufficient, in which case these materials are 
switched directly from the scale house to the D. & L. 
or blast-furnace charge bins. 


SAMPLING MILL 


Designed for 50 tons per hour, the sampling mill has 
one No. 5 gyratory, two 16x36 in. one 14x30 in., 
and one 12x12 in. Traylor automatic side adjusting 
rolls, and samplers of Vezin type. Electro magnets safe- 
guard the rolls and crushers from scrap iron, and above 
the crushers, rolls, and screens are placed monorail 
hoists for the repair and renewal of parts. 


DWIGHT & LLOYD DOUBLE ROASTING PLANT 


The various concentrates, crushed sulphides and fluxes 
for the D. & L. machines are delivered by cross belts 
below the storage bins to collecting belts which convey 
to either A or B section. The bulk of the D. & L. 
storage bins are used for high-sulphide material which 
is destined for two roasts, but a few bins at one end of 
the line are set apart for certain ores, of 5 to 15% 
sulphur content, which need only a single roast, and for 
fine material which requires only agglomerating. One 
conveying system runs from these latter bins direct to 
B section, the crushed sinter from A section coming out 
to this same belt for transport to B section. Another 
conveying system runs from the high sulphide bins to A 
section. At both A and B buildings, the charge is 
raised by a pair of bucket elevators. Either elevator 
has ample capacity for the total duty in an emergency. 
Seven D. & L. machines are provided, three in one 
building (A machines) for pre-roasting and four in 
another building (B machines) for final roasting, with 
room for additional machines at one end of each build- 
ing as the capacity of the plant is increased. 

Each D. & L. machine is provided with a super-hopper, 
oscillatory feed distributor and double-muffle oil burner; 
and each A machine with a nodulizer, to be described 
later. At the discharge end of each A machine are a 
set of toothed rolls and a 2-in. screen for removing raw 
fine material. The oversize from the screens goes to 
a central ball mill, which delivers the crushed product 
to a belt conveyor running out to the conveyor system 
for the B section. The ball mill is perhaps the most 
effective machine for this intermediate crushing, when 
properly designed and adjusted. The best size of par- 
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ticle is ys to 4 in., and the material should be classified 
as uniformly as possible. 

This being a silver-lead smeltery, the handling of high 
pyrite ore is not contemplated. If such ore is encoun- 
tered in considerable amount, the D. & L. process 
will not suffice. In the blast roasting of pyrite the “loose” 
atom of sulphur is distilled from the mineral by the high 
temperature quickly reached; and if much pyrite is car- 
ried on the charge, the free sulphur may collect in the 
flues, and this may, under certain conditions, result in an 
explosion. Consequently, a furnace of the Wedge type 
which heats the ore slowly and gives time for the “loose” 
atom of sulphur to burn to SO, in the furnace, is prefer- 
able for pre-roasting ores which contain a large amount 
of pyrite. Fortunately, the other sulphide minerals do 
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ELEVATION AND PLAN OF D. & L. DOUBLE ROASTING 
PLANT 


not have this property of losing sulphur, so that they 
can be pre-roasted in D. & L. machines without danger, 
together with ores which have only a small amount of 
pyrite. 

Storage or take-up capacity is provided between A 
and B sections, in bins which will hold 1000 tons of B 
charge, or slightly more than a day’s run. In regular 
operation, the product from A section goes directly to 
the B machines, via the toothed rolls and ball mill, join- 
ing the the low-sulphur material, which is delivered 
direct from mixing bins to B section by belt conveyor 
and bucket elevator. This intermediate storage is avail- 


able, however, when shut-downs occur in either section. ~ 


Final sinter from the B machines discharges over the 
screens into railroad gondolas; and these cars are 
switched for dumping to the high-line track, running 
to the top of the blast-furnace charge bins. There are 
two lines of approach to the blast-furnace bins from 
the D. & L. plant. Fines through the screens under } in. 
are returned to B charge by belt conveyor; the + 4 in.— 
4 in. material goes to grates for protective dressing, 
if made necessary by hot charge. 

The charging system for blast furnaces is laid out 
with particular regard to an expected subsequent ex- 
pansion to triple capacity. The system is almost en- 
tirely mechanical, requiring no charge wheelers. Hopper 
bins are used for bulky material (coke, lime rock, 
roasted products, fluxes, slag shells); and flat-bottom 
bins for oxide-mixture beds. Fuel bins are roofed over 
for protection from the weather. Hopper-bottom bins 
are. 15 ft. deep, 20 ft. wide and 20 ft. long, and mixture- 
bed bins 40 and 60 ft. long. There are about 24 hins, 
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and all have scale hoppers underneath—the long bins 
three and the short bins two. The ingredients of the 
entire charge are assembled in a charge car, which is 
motor driven and has a hopper of a length approximately 
equal to that of the blast furnace. This charge car 
runs from beneath the bins to the furnace tops. Scalers 
weigh the respective ingredients into the bin hoppers, 
which are supplied with arc gates, through which the 
weighed material is allowed to flow as the charge cars 
travel to and fro underneath the hoppers, thus distribut- 
ing the material throughout the length of the car. Bed 
ore is cut down by two men in the bins, and shoveled 
to the scale hoppers. 


IDEAL TRACK SYSTEM 


The track system for the charge cars beneath the 
bins is looped by means of spring switches. Leaving the 
lower end of the hoist incline, the empty cars are drawn 
by electric motor through one line of bins. They are 
stopped for charge constituents to be drawn out at des- 
ignated points, and proceed ahead until the spring 
switch puts them over on to one of the parallel tracks on 
the second line of bins. As they return on this track, 
the remaining charge requirements are drawn out; 
and finally the car is again at the hoist incline. This 
incline (30°) begins at a point about 100 ft. from 
the furnace building. For any number of furnaces up 
to four hoisting and feeding proceeds as follows: 

An electric hois€ pulls the 5-ton charge car up the 
incline to the transfer car, which runs on a track. over 
the furnace tops and at right angles to the incline, The 
latter car, having its own motor, is manned by the hoist- 
man and driven along the buildix.z over the furnace tops 
to the furnace requiring the charge. The furnace tops 
are closed by flat steel doors, which are automatically 
slid along the floor by the approaching or retiring 
transfer car, thus uncovering and covering the. fur- 
nace. top. When the plant has been expanded to a 
larger capacity and more than four furnaces are in 
operation, this cnarging system will also have undergone 
certain changes which are contemplated in the original 
design A continuous looped gystem, good for any 


volume of traffic, would then be in operation as follows: 


Dotted lines on the plan show an extension of track 
system from the feed floor to the bins, The electric 
hoist will have been replaced by an endless cable incline 
which will pull the charge cars up to same transfer car 
at the feed floor; Instead of traveling directly over the 
furnaces, however, the transfer track will now be placed 
along the ends of them, and at each furnace will be a 
frame carrying rails at the same height as the rails on 
the transfer car. The charge car is run off the trans- 
er car on to these rails, dumped and run back on to the 
transfer car. In case the furnace is not ready for its 
charge, the transfer car is free to make another trip 
back for another charge car, leaving the first car 
standing over the furnace, to be removed at leisure. 

The transfer track extends the entire length of the 
building, and at the far end delivers the empty charge 
cars to a second endless incline, down which the.emoties 
are braked to the charge bins at ground level. The end- 
less cable at this end of the building is readily convertible 
into a hoist, whenever the other incline is under repair. 
A spare transfer car is always in readiness at one end 
of the top floor, but a single transfer car will handle 
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almost any volume of material, as it never has to wait 
at the furnace top. 

Several mechanical safety devices are incorporated 
in this hoisting and transfer system, which are simple 
and practicable, and actually in operation in severa] 
plants. At the moment of dumping the charges into 
the furnace, an electrical contact is closed by the charge 
car doors, and a tally of the load is registered at the 
plant superintendent’s desk on a Bristol recorder. A 
continuous history of charging is thus obtained, giving 
the exact time, number and speed of charges. Undue 
filling or dropping of furnaces at the lunch hour, and at 
change of shift is recorded; and regularity in feeding 
is greatly enhanced by the use of this device. 

There are three lead blast furnaces, each 52 x 180 in. 
at the tuyere line; and units can be added at one end 
of the building, as required. These furnaces, although 
of standard dimensions at tapping floor, have unusual 
height of shaft, allowing a much higher ore column than 
is found at the older smelteries in the United States, 
The transformer and power house is situated at the 
rear of the blast-furnace building within the loop, and 
contains individual blowers for each blast furnace, sup- 
plying 6500 to 8000 cu.ft. of air per minute at a blast 
pressure of 60 to 70 ounces. 


ARRANGEMENTS FOR MATTE AND SLAG 


With matte-fall held at from 1 to 24%, a single 
large oil-fired rectangular settler at each furnace is 
sufficient for matte settling. The settler boxes are ar- 
ranged on wheels, for transfer by slag locomotive to 
a breaking floor. A locomotive crane serves this break- 
ing floor, and is also available for other departments of 
the plant where it may be used in connection with 
numerous construction, unloading and reloading jobs. 

Slag is handled, on tracks of. standard gage, in 5-ton 
sectional steel pots, which are hauled and dumped elec- 
trically. Ample clearance is left between the rear end 
of the furnaces and the brick flue for a single track 
along the entire building, frequent opening of the back 
end of these 180-in. furnaces being desirable. Slag 
pots serving this rear end are equipped with tap holes 
12 in. above the bottom, so that the top slag can be 
tapped out and the matte butt saved, for returning to a 
shell dump, provided in front of the furnace building 
and alongside a railroad track leading to the blast-fur- 
nace charge bins. In the normal operation of the plant, 
no slag shells will be returned. In case, however, the 
ratio of slag to bullion on charge drops to about 14 to 1 
(as it will when lead on charge runs especially high), 
or when furnaces become zinc bound or crusted, and slag 
physic is desired, it will be found wise to resmelt from 
10 to 20% of the shells for temporary periods. 


REFINERY 


Bullion is handled hot from the blast furnace by a 
monorail electric hoist and taken, without solidification, 
directly to a drossing plant and refinery of ample spare 
capacity. Drossing is performed in six 60-ton steel 
kettles (or four during the early operation of the plant), 
and from these the drossed bullion is pumped to three 
softening furnaces. Six desilverizing kettles, three re- 
fining furnaces, six merchant kettles, and a hard-lead 
furnace are included in the lead refinery. The Miller 
casting machine is used to mold and load market lead. 
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The silver refinery is equipped with about nine retorts, 
three cupelling furnaces, one fine-silver furnace and a 
crucible furnace for gold melting. Doré bars are parted 
by the electrolytic method. 

Two Cottrell treaters are provided, one small unit for 
fume from the refinery cupels, and one large treater for 
blast furnace and D. & L. smoke combined. The ac- 
companying diagrammatic sketch shows the arrange- 
ment of Cottrell equipment for the refinery unit and 
typifies recent improved practice in the art of electrical 
precipitation. It is to be noted that the plant is 
arranged with down-draft for better gas distribu- 
tion and has suspended pipes. Furthermore, gases are 
made to double back to an exit near the top of the elec- 
trode chamber. For the refinery cupel gases, a treater 
containing 64 pipes (12 in x 16 ft.) and one 15 k.w. 
100,000-volt electrical set—one-fourth only of the 
treater equipment shown in horizontal section on 
accompanying diagram—would provide rather ample 
capacity. For the larger volume of blast furnace and 
D. & L. smoke—approximately 150,000 cu. ft.—the Cot- 
trell plant is arranged somewhat differently, in that a 
double row of treaters is provided. ‘Ten sections of 64 
suspended pipes each (12 in. x 16 ft.), and five 15-kw. 
motor-generator rectifier-transformer sets, with one 
auxiliary are required. Gas velocity is chosen at 5 ft. 
per second. Flues—both inlet and outlet—are placed on 
the central axis of the building. Brick chambers are 
in place beneath the collecting hoppers and dust can 
either be sintered in. place, or drawn off for transfer 
to the D. & L. charge bins. In either case the Cottrelb 
product 1s loaded on railroad cars at the D. & L. track. 
The necessary amount of moisture is sprayed into the 
gas streams at points tar enough back from the treater 
chambers to insure thorough diffusion of humidity. 


COTTRELL PROCESS PERFECTED 


Difficulties, which have now disappeared, were en- 
countered in the early application of the Cottrell process 
to blast-furnace smoke. This is due to the fact that a 
more thorough understanding of the dielectric condi- 
tion of the deposit has come about, and its adverse elec- 
trical state is now corrected by humidification, regula- 
tion of acidity, etc. The last Cottrell plant to go into 
operation, at a lead smeltery—Northport, Wash.—is an 
example of the present state of the art of electrical pre- 
cipitation. Roaster and blast-furnace smokes are com- 
bined in the treater at this plant, and ff is reported that 
clearance is being maintained, with regularity, between 
97 and 100%. Modern standardized electrical equipment, 
reliable gas distribution obtained by down- instead of 
up-draft through receiving-electrodes, uniformity of 
temperature and the correction of the adverse electrical 
condition. of the deposit by humidification are refine- 
ments of Cottrell practice that are resulting in the suc- 
cessful treatment of lead blast-furnace smoke. 

The‘ Cottrell process as a medium for dust and fume 
recovery is cheaper than a baghouse to build or operate, 
and is as effective unless the “complete clearance” neces- 
Sary in a farming community is sought. “Complete 
clearance,” however, is not metallurgy, although treaters 
in series will accomplish it. The Cottrell apparatus, 
as now set up, will catch any solid matter, dust, fume 
or acid, and will do this under operating conditions 
which are easily regulated and infinitely more desirab!e 
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than those of the fabric baghouse. Recent modifications 
of the standard baghouse have attracted some attention 
in Australia and the United States, but these are merely 
ingenious improvements in method whereby mechanical 
shaking is made more or less continuous and a smaller 
bag area can be utilized. The fundamental baghouse 
evils of rotting fabric and clumsy procedure still remain. 
Baghouses for lead work are giving way at many points 
to Cottrell treaters, and it is probable that eventually 
the replacement will be complete. 

The equipment called for is largely standard. There 
are, however, at the D. & L. and blast-furnace depart- 
ments one or two features of sufficient novelty to call for 
special comment. Adoption of the D. & L. double- 
roasting system in preference to the Wedge-H. H., 
or the American form of “cross over’ double roasting 
(D. & L. to H. H.—originally devised and first tried 
by Curtis Pigott and myself in 1913 in Montana) is 
in deference to my conviction that the D. & L. form 
of sintered material behaves better on the blast fur- 
nace than the denser H. H. product. Australian 
furnace tests have confirmed these earlier Montana 
impressions as to the relative behavior of H. H. vs. 
D. & L. sinter." The question resolves itself to a case 
of same speed or better for the D. & L., and about ? of 
1% less coke on D. & L. for the same reduction. 


DWIGHT & LLOYD NODULIZER 


Each A machine has a nodulizer through which the 
entire charge is passed before delivery to the grates. 
This nodulizer is a recent but extremely important de- 
vice in D. & L. practice, developed in Australia in 
1917, and already of tremendous significance in both 
lead and zinc metallurgy. The apparatus employed is 
a revolving cylindrical drum of from 2 to 3 ft. in 
diameter and 8 ft. long, set with its long axis at a slight 
angle to the horizontal. Properly moistened charge is 
fed at the upper end, and any desired degree of balling 
or wet nodulizing is imparted to the material in its 
passage through the drum to the regular feed distribu- 
tor in place beneath the discharge end.. Surprising re- 
sults are obtained in Australia from this nodulizer, 
where its employment has accomplished wonders in the 
matter of sintering two obdurate classes of material— 
flotation lead slime and zine concentrates. No longer 
have these products the terrors for the smelter metal- 
lurgist that they possessed of old. They are now added 
to the D. & L. charge in almost unlimited amount if 
properly balled up or nodulized before ignition. What- 
ever the fineness or denseness of the charge before 
treatment in this nodulizer, it is found that any desired 
degree of balling up can be obtained, and the charge 
deposited on the grates in a porous, almost granular 
state which results in increased tonnage and better de- 
sulphurization. 

The treatment of zinc concentrates by double D. & L. 
roasting as practiced in Australia adds a notable 
achievement to the record of the D. & L. sintering ma- 
chine. Sulphur in the neighborhood of 1% in sintered 
product carrying over 50% Zn was obtained in 1917, 
and this sintered product on retorting gave a higher 
zine recovery than the Hegeler calcines. It is not at all 
improbable that this D. & L. zinc-ore roasting will carry 
the D. & L. machine as extensively into the zinc field 





’Trans. A. I. M. E., Vol. 49, pp. 495-499. 
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as it has already gone into lead, copper, and iron ore 
operations. 

Qther novel features in the D. & L. department—of 
Australian origin also—are the double-muffle burners 
used for oil ignition, in which the cyclonic air effect 
gives complete utilization of fuel; and automatically 
cleaned, grate bars with “elevated ‘continuous slot.’ 
This new R.-D. grate-bar has a greater actual air space 
than the bar formerly in standard use, and the peculiar 
form—i.e., depressed ribs—allows the continuous pas- 
sage of a cleaning tool through the slots, which keeps 
the entire air space in effective commission. 


INDIVIDUAL BLOWERS 


Few existing plants*have individual blowers, but 
separate equipment is provided for each furnace in the 
present instance, Togthe metallurgist, the volume of air 
taken by the furnace‘is at all times the best indicator 
of things internal; but when several furnaces are fed 
from one main, accurate volume measurement is diffi- 
cult. Pitometers, volumeters and venturi tubes can be 
used, but bends and eddies in the blast main make 
satisfactory use of these gages almost impossible, and 
the advantage of positive delivery to each furnace of a 
known amount of air amply warrants the extra cost of 
separate blowers. 


SAFETY AND WELFARE 


The physical welfare of the employee is as much a 
factor of efficiency at any plant as a moral obligation on 
the part of the employer. A regular safety organization 
is, of course, necessary, and such organization must be 
able to give a certain amount of time freely and wholly 
to the matter of welfare and safety of the plant. Many 
measures and devices will be adopted, and first and 
foremost, a roomy, well-ventilated changehouse must 
be centrally located where every man has a sanitary 
locker. Shower baths and a swimming pool are pro- 
vided, with attendants constantly on duty. In each 
department a local wash- and lunch-room is also ar- 
ranged. The plant is protected throughout with stand- 
ard guard rails and safety devices, and is constantly 
patrolled by a safety inspector. 

This being an installation with high lead charge, 
special provision must be made for combating fume and 
smoke poison. Screens at the sampling mill are tightly 
housed; the discharge ends of the D. & L. machines are 
closed in, and the fumes are sucked back into the wind 
box; the blast furnace tops are closed by flat sliding 
doors, automatically operated by the feed car; and all 
smoke on the tapping floor is sucked from the slag pots 
and slag and lead tap holes, into the flue behind the 
furnaces. 

The drinking of milk, citric and tartaric acid bever- 
ages and water is encouraged to the extent of allowing 
vendors to supply men on duty at all hours. Sanitary 
drinking fountains are installed in all departments. The 
custom of milk drinking has been in vogue for years at 
the world’s largest smeltery, at Port Pirie, Australia, 
where plumbism among employees is notably scarce. 
Seventy-five gallons of milk is consumed daily at Port 
Pirie, in addition to hundreds of bottles of soft drinks. 

It is in the blast department that the ideal plant 
makes a striking departure from the conventional lay- 
out. The standard American lead blast furnace has an 
ore column of 17 to 19 ft. The furnaces in this “ideal” 
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plant considerably exceed this, having 25 to 27 ft. of 
ore column over the tuyeres. Although going far into 
the unconventional (as far as American practice is con- 
cerned) in this matter of height of ore column and 
blast pressure, these furnaces are distinctly conservative 
as regards (1) the retention of a standard top feed 
distribution, as worked out many years ago by Dwight 
& Hixon in Montana, and (2) the avoidance of exces- 
sive width at tuyere line. 

The slotted A-spreader, properly adjusted on center 
line of the furnace, which every particle of falling 
charge must strike or penetrate, offers possibly the 
wiaximum opportunity for controlling the distribution 
‘sf feed into the furnace. In this system of feeding, 
the proper angle of the spreader is established for any 
set of conditions, after which the fine and coarse mate- 
rials are fed into the column in a well-adjusted distribu- 
tion. It does not seem probable that devices which only 
approximately control this segregation can survive in 
the long run. Such a device is the hood in vogue at Aus- 
tralian and Continental plants, now being revived at one 
or two American smelteries, where the stack runs 
down into the center of the furnace, 3 to 6 ft. below the 
top of the charge, the charge itself forming a seal 
around the hood. The furnace top (except for the part 
covered by the hood at the center) is exposed and un- 
protected, but no smoke is noticed on the feed floor as 
long as the furnaces are kept filled to a point above the 
bottom of the hood. With this apparatus in use all the 
coarse material tends to run to the center of the fur- 
nace, and the fumes naturally come up through the 
channel of least resistance. 

The nicety of charge distribution essential to maxi- 
mum lead-smelting efficiency -is not attained in this 
system. The reasons which caused the replacement of 
the old Darby tube or hood by the modified Dwight 
spreader years ago are even more potent at the present 
day. I have observed the operation of both systems, 
and am inclined to the belief that much of the virtue 
attributed to the hood type of feed in Australia, and 
recently revived at El Paso and Selby, is really the 
effect of the high charge column and high blast of 
Australian practice. At one Australian plant where 
the high column is lacking, this hood system has been 
in use for years, with results far from good. At an- 
other Australian smeltery, also using the hood type, 
smelting efficiency and metallurgical outcome are sur- 
passingly good, but this good work has come about since 
the furnace shafts were raised and smelting conditions 
lined up for an ore column of 25 ft. and a blast pressure 
of 65 to 70 ounces. 

On the point of charge distribution alone, a properly 
adjusted central spreader should give better control 
than any fixed hood. We do not want too much coarse 
material at center of furnace. On the point of feed floor 
ventilation, no trouble is experienced with a high- 
column furnace when it is properly closed by automatic 
top doors. 

Comparative tests by the writer on smelting efficiency 
of wide and narrow furnaces operating on the same 
charge in Australia have indicated a persistent tend- 
ency of the narrower furnace to show the better be- 
havior during periods of refractory charges, high-zinc, 
and bad slags. The wider furnaces have pronounced 
tendencies toward the formation of center crusts. The 
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extra penetration of a blast pressure as high as 60 to 
70 oz. warrants some increase over standard size, but 
the furnaces suggested are given a 52-in. width only. 

There is in this high-column lead blast furnacing an 
important opportunity for metallurgical progress. The 
writer has found agreement with his views on this sub- 
ject in several parts of the world, in correspondence and 
conference, and at one point the matter has been tried 
out to a finality. Here the evidence is clear and distinct. 
At the Cockle Creek, N. S. W., works of the Sulphide 
Corporation, a lead furnace 30 ft. 9 in. from feed floor to 
tapping floor, with about 25 ft. of ore above the tuyere 
line, runs along at about 550 tons per 100 sq.ft. of 
hearth area, under 60 to 70 oz. blast, with 12 to 13% 
ZnO in the slag, and with slag-lead about ? of 1%. Long 
experience with the difficult conditions at Cockle Creek 
has taught these metallurgists that they are free from 
furnace trouble and bad assays only as long as blast 
pressure is kept near 70 oz. and a relentless driving 
speed of smelting maintained. The smooth handling of 
excessive zinc burden with persistently clean assays was 
not attained until the furnace column was raised. At 
the present time the resistance of the high charge 
column results in a cool furnace top, and the high blast 
induces an intensely hot fusion zone well confined to a 
position near the tuyeres. The Cockle Creek furnace 
handles high zinc charges with a notable degree of 
smoothness. Coke is lower (11 to 11.5%) since this 
column has been carried high; and every feature of the 
operation remains.consistently better than in the days of 
the old low furnace. 

Analyses of throat gases show that practically all the 
reducing power of the furnace gases is utilized in the 
high column. If signs fail not, it is in the direction of 
this high column furnacing that lead-blast metallurgy 
will trend in the future. 

It is not to be understood, however, that the notable 
success of the Australian lead smelteries, in the handling 
of an excessive zinc burden on the lead charge, is due 
solely to this high-column furnacing. There are, of 
course, many other points involved, and it is a fact that 
these able Australian metallurgists have evolved a 
distinct and unique system. of fluxing, furnacing, and 
general manipulation in their long and successful treat- 
ment of lead’ores high in zinc. This, however, is an- 
other story, and quite outside the scope of this article. 





[The author of the foregoing article wishes to 
acknowledge the courtesy of C. T. Rice, who kindly 
agreed to the reproduction of the drawing of the Cottrell 
precipitation plant. This drawing was originally ar- 
ranged for inclusion with one of the series of articles 
on the Bunker Hill & Sullivan smelting works, by Mr. 
Rice, which begins in this issue.—Editor. ] 





In South Africa a Parliament Committee appointed to 
inquire into the position of low-grade gold mines has pre- 
sented a report, states the Chemical Engineering and Min-~ 
ing Review. Owing to the increase in the cost of pro- 
duction due to the war, several mines are making only a 
working profit of 18c. per ton, but the committee could 
not indorse the proposal of the Chamber of Mines to close 
them down, because it would be difficult—perhaps :m- 
possible—to reopen them in normal times. The com- 


mittee recommends that steps be taken to control the 
amount of development work done in mines, and the 
allocation of stores and labor. 
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Blast-Furnace Plant for Smelting 
Copper Ore 


By FOREST RUTHERFORD* 


In the general plan here shown of a blast-furnace 
plant for the smelting of copper ores and concentrates, 
I have outlined only the approximate locations of the va- 
rious departments, allowing in every case for enlarge- 
ment. The plant is equipped to start up with a capacity 
of 1000 tons of charge per day, production to be in- 
creased to 3000 tons per day without interfering with 
the smaller operations. This, of course, would necessi- 
tate the flues, stacks, and sections of the belt delivery 
system being built to suit the final conditions. They 
are therefore shown of sufficient area and size, while all 
other units can be enlarged simply by adding thereto. 
The smelting capacity can be increased by joining up 
each two 20-ft. furnaces with a middle section, thus get- 
ting one furnace 55 ft. long, and then adding more units. 
The increase to the converting capacity can be arranged 
by either adding more units of the 12 ft. vertical type 
or by replacing them with the large-size horizontal type. 
The latter is preferable. 

To get complete control over the metallurgical condi- 
tions at the furnaces, I would use the Messiter system of 
spreading and reclaiming, and would deliver the charge 
to bins over the feed floor by means of belt conveyors. 
For the feeding of the blast furnaces a side-opening 
scale car is suitable, so built that the charge can be 
dropped at any position in a furnace as well as along its 
length. The converter department would include a cast- 
ing machine for the molten converter slag, preferably of 
the straight-line type; a McGregor skull-cracker for the 
shells; and for the casting of the copper either a circular 
or straight-line type of machine. Personally, I much 
prefer the circular or Walker type if of sufficient size. 
Having fewer small movable parts, it is more easily 
kept in working order. For the larger operations, of 
course, a second machine would be put in. The siliceous 
ores would be delivered by means of large portable bins 
that could be placed on stands beside the converters, 
and not by belts delivering to permanent bins over the 
converters. The former method is much cheaper, both 
to install and to operate. To feed the ore into the con- 
verters themselves, the Garr gun would be used. 

For ‘the air blast, both to furnaces and converters, I 
would seriously consider turbo blowers as against rotary 
or reciprocating blowers, as the former have now been 
brought up to a high point of operating efficiency; and 
would arrange to deliver the air to each blast furnace, 
especially when enlarged, by a separate main, on account 
of the excellent control over furnace operations that 
such a method allows. The converters would, however, 
be served by a general main. A site for a reverberatory 
furnace is shown on the plan, as a 3000-ton blast fur- 
nace plant without a furnace of this type attached would 
be considered complete under present conditions. 

I have not, in this description, gone into details of 
construction, as this to a great extent depends on each 
individual problem and has no place here, but have sim- 
ply tried to show in a general way a plan of a plant for 
the smelting of copper ores that would be, when complete, 
capable of treating about 3000 tons of charge per day. 





*Consulting metallurgical engineer, 120 Broadway, New York. 
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WILLIAM ALLEN SMITH 
A metallurgist of wide and _ successful 
experience in lead, silver-lead and zinc 
smelting 
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Superintendent of the Grasselli lead refin- 
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Baghouses for Zinc Oxide 


By JOHN F. CREGAN* 





EXTERIOR VIEW OF BAGHOUSE, EASTERN TYPE 





The wmportance of the baghouse in smelting zinc 
oxide direct from the ores is well recognized, and 
the efficiency of the plant is based on the per- 
centage of baghouse recovery. Lack of coérdina- 
tion of methods has been due to variations in the 
industry itself, and it may be considered that fur- 
ther standardization and improvement in design 
are essential to the retention of the baghouse in 
its present position in the zinc-oxide industry. 





well known that a general discussion of the princi- 

ples involved is unnecessary. It is when the adap- 
tation of the baghouse to a particular purpose is consid- 
ered that our ideas of the general process meet at cross- 
purposes; and the experience gained in its use in one 
industry will more than likely produce negligible results 
when applied to some other industry under different 
conditions. In the several industries in which the bag- 
house forms an important part of the process, its func- 
tion is to collect a fume or a fine dust. There are cer- 
tain fundamental conditions which govern the opera- 
tion, and these conditions are applicable to the particu- 
lar process. The application of the same methods of 
construction and operation in a particular process to 
a general baghouse operation will lead to failure. 

It is well known that the baghouse is an important 
link in the process for the production of zinc oxide 
when the oxide is smelted directly from zinc ore. It is 
usually situated at a rather long distance from the fur- 
naces. It is connected with the furnaces by means of a 


[ baghouse, as a fume collecting means, is so 





*Superintendent, Zinc Oxide Department, American Zinc and 
Chemical Co., Langeloth, Pennsylvania. 


pipe line, which conveys the hot gases from the furnaces 
to the baghouse. These gases are either drawn or 
driven through this pipe line by means of a specially 
constructed fan. The general schematic arrangement 
is indicated in Fig. 1. 

The entire process may be compared to a chain in 
which every link has its own function to perform and 
every function has an influence on the operation of 
every other function. The codrdinating of the func- 
tions of each link into a harmonious operation of the 
whole system will produce a successful plant. The func- 
tion of the baghouse is to collect all of the merchantable 
oxide which leaves the furnaces, and the efficiency of the 
entire plant is based on the percentage of baghouse re- 
covery which is obtained. In most cases it is not prac- 
ticable to do good furnace work unless the baghouse is 
functioning properly, but there are some isolated in- 
stances in which the furnaces have shown an excellent 
metallurgical record, though the baghouse recovery was 
extremely low. The net result of such an operation in 
every case represents a financial loss to the owners. 


DIVERSITY OF DESIGN OWING TO USE IN MANY 
INDUSTRIES 


The fact that the operation of the baghouse varies 
with the particular industry in which it is used, and the 
failure to recognize this fact, is responsible for the 
present diversity of construction, methods of operation 
_.d general opinion as to baghouse operation which now 
exists in the zinc-oxide industry. It is also true that 
there are variations even in the zinc-oxide industry 
itself which further complicate the situation; and 


although attention will be drawn to the conditions that 
are responsible for the variation, this discussion deals 
with zinc-oxide baghouses in general rather than to 
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their adaptation to any particular ore. It is impossible 
to lay down a set of invariable rules for operation, 
even in a general discussion. Though the industry 
is an old one, the issues have been complicated by 
experience derived through the use of the. baghouse 
in other industries and the field of investigation has 
been but slightly covered. Great progress has been 
made, and although each operator has developed along 
lines to meet the particular conditions that confronted 
his operation, there has been no general codrdination 
of methods beyond what might be called general sec- 
tional types. 

The different conditions under which the entire zinc- 
oxide industry is forced to operate have introduced lines 





FURNACE 





General Plon 


FIG. 1. LATEST WESTERN TYPE 


of thought in connection with the baghouse that are 
characteristic of these diversified problems. These con- 
ditions are sectional and, as in the case of furnace con- 
struction, the baghouse has felt the variation. The 
result is that in the zinc-oxide industry we have two 
types of baghouse; and with the present available in- 
formation and equipment, neither general type can be 
sectionally interchanged without considerable modifica- 
tion in construction and operating practice. 


EASTERN TYPE DEPENDENT UPON ANTHRACITE FUEL 
AND CLEAN ORE 


The governing elements in the process are the char- 
acter of the ore and fuel on which the particular oper- 
ation is based. In general it may be said that the ore 
and fuel are responsible for the marked sectional dif- 
ference in the type and general ideas that prevail in the 
whole zinc-oxide technology. In the Eastern part of the 
United States anthracite coal is available in abundance. 
It is fortunate for the industry that the normal oper- 
ation of the preparation of anthracite coal for the mar- 
ket produces a size that is admirably suited to the 
zinc-oxide process. This coal is high in carbon, smoke- 
less and low in volatile matter. The ore supply, in 
general, is a clean silicate containing neither lead nor 
sulphur and is of uniform zinc content. It has been 
available in sufficient tonnage to permit of a continuous 
operation for many years. The process under such con- 
ditions is definite, easy to control and permits of a cer- 
tain standard type of construction and method of oper- 
ation. This type of baghouse has reached a high state 
of development in the Eastern territory, and may well 
‘be named the Eastern type of baghouse. The general 
arrangement of this system is shown in Figs. 2 and 3. 

In the Eastern system the zinc fume is drawn from 
the furnaces by a suction fan, which is generally about 
one-third of the pipe line distance between the furnace 
and the baghouse. The fume is then driven from the 
fan through the pipe line to the baghouse, where it 
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enters the bag distributing system just under the roof. 
The entire pipe line is made of galvanized sheet steel 
and is designed to eliminate right-angle turns and 
bends as much as possible. It is 3 ft. in diameter 
and will average 600 ft. in length. Inside the baghouse 
and just under the roof, this pipe line discharges into 
a header pipe, which is placed at a right angle to it. 
From this header pipe, in the form of a gridiron, are 
led eight rows of distributing pipes, and each distribut- 
ing pipe has 19 openings in the bottom, to which thim- 
bles are attached from which the bags are hung. Each 
distributing pipe is equipped with a closely fitting 
damper, so that the entire row of bags in any pipe may 
be shut off at any time. The 10 bag openings in each 
distributing pipe nearest the header have funnel attach- 
ments of sheet steel, which serve to discharge the hot 
fume downward and thus protect the end of the muslin 
bag that is attached to the distributing-pipe thimble. 

The bags in use are muslin of about 2400 meshes 
to the square inch. Each bag is 44 ft. long, divided into 
two sections of 16 and 28 ft., respectively. The object 
of the division is the ability to renew the first 16 ft. of 
bag, which is exposed to the greatest heat, without dis- 
turbing the lower section of the bag. Platforms or 
walkways are provided, so that each section of the bag 
may be shaken throughout its entire length. The bot- 
tom end of the bag is attached to a hopper which is 
arranged to receive four of the bags. On the discharge 
end of the hopper is attached a 3 ft. 9 in. x 5 ft. 6 in. 
canvas bag, which serves as a final collector for the fin- 
ished pigment. As the bags are shaken the oxide falls 
vertically into the collecting hopper, which serves as 
a chute, and passes thence into the canvas bag. These 
latter bags are removed once every 24 hours and re- 
placed by a new set. 


EASTERN BAGHOUSES HIGHLY EFFICIENT 


This arrangement is clean-cut and represents the 
highest development that the baghouse has reached in 
the zinc-oxide industry. The total absence of horizontal 
flat surfaces on the discharge side of the distributing 
pipes prevents any collection of pigment in the system 
which would tend to interfere with the operation. The 
perfect damper control and the arrangement of the 
walkways permit of an operation which assures the 
operator that all of the pigment that enters the bag- 
house on any particular day will be collected on that 
day. Baghouse shut-downs for cleaning purposes are 
practically unknown, and labor is reduced to a minimum 
requirement. 

PLANTS FREE FROM SULPHUROUS FUMES 


This system is purely a product of the working con- 
ditions that are permitted by the use of anthracite coal 
and silicate ore through an unbroken period of years. 
The lightness of zinc oxide in its practically pure state 
permits an ease of transportation by means of air cur- 
rents through the pipe line which is not so readily noted 
in the case of zinc-lead pigments. The total absence of 
sulphur in the ore under treatment creates a baghouse 
atmosphere in which liberties may be taken as to free- 
dom of arrangement without fear of a justified pro- 
test from the workmen. 

The baghouse buildings are well ventilated structures 
and are designed so as to eliminate hot sections. They 
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are long and narrow, and are so ventilated that every 
section is practically at a uniform temperature, and no 
section is dangerously hot. Roof and wall openings are 
provided with the greatest liberality, and the general 
working conditions are so free from the disagreeable 
features that usually accompany baghouse operation 
that in normal times the labor turnover is insignificant. 

The conditions which govern the production of zinc 
oxide in practically every other section of the United 
States are totally different from those of the East, which 
have just been described. Neither the ore nor fuel sup- 
ply is constant. The producing plants have to depend 
on the open market for their ore supply, which consists 
of an assorted lot of silicates, carbonates and sulphides, 
with none in sufficient tonnage to permit of a continu- 
ous operation on the same ore for a period of several 
months. Practically all the ores contain lead. The fuel 
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limited space. The fan is always placed at the end of 
the pipe line immediately adjacent to the baghouse. The 
header and distributing system are placed on what 
might be called the ground floor of the baghouse, with 
the bags hanging suspended from a grillage, which is 
carried on the roof trusses. The bags are attached to 
the distributing pipes, and the upper ends are fast- 
ened to a rope, which is then drawn up over pulleys 
and thus hung vertically without requiring the cpera- 
tor to leave his original position on the distributing- 
pipe platform. There is only one walkway between each 
double row of bags, and this walkway is placed so that 
the attaching of the bags to the distributing pipes and 
the shaking are both done from the same working level. 
When the bags have been shaken, the oxide falls into the 
collecting hoppers, and is then drawn off, once every 
24 hours, by means of small two-wheeled buggies. The 
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FIG. 2. PIPE LINE CONNECTIONS 


supply is usually as varied as the ore supply. The coal 
is generally high in both sulphur and volatile matter. 
Where coke is obtainable, it is used to offset these 
conditions. 

These varying conditions result in confusion in the 
baghouse unless their existence and effects have been 
recognized and anticipated. The experience of many 
producers has been both troublesome and expensive be- 
fore they came to a realization that their troubles were 
inherent to the process—that the conditions had to 
be faced, and their baghouse construction so designed 
as to permit the use of the variable raw materials that 
were the basis of their industry. The development of 
the baghouse in the Western section of the United 
States has produced a standard which may be called the 
Western type. The general arrangement of this system 
is illustrated in Figs. 4 to 7. 

The details of the Western installation vary con- 
siderably from the type as developed in the East. The 
pipe line is never less than 4 ft. in diameter and rarely 
is less than 800 ft. in length. This pipe line, in older 
installations, is curved, in order to get resistance to the 
gas flow and also to confine the length of pine to 2 
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bags will average 30 ft. in length and are 22 in. in diam- 
eter. Their average period of use is shorter than those 
in the Eastern baghouse, for reasons that will be given 
later. 

As previously stated, the Eastern baghouse has been 
developed around a set of conditions which have been 
constant and have reasserted themselves over a period 
of years. The constant use of a zinc ore, whose varia- 
tions in metallic content rarely exceeded 5%, on a par: 
ticular block of furnaces, whose size and number of 
grates were identical with a number of others on the 
same or at different plants, resulted in a certain definite 
pigment capacity as the normal expectation from that 
particular type of furnace block. The problem which 
then presented itself was to design a baghouse to collect 
the pigment from either one block or any number of 
blocks in combination. How well this was done is re- 
flected in the excellent baghouse system that has been 
described as the Eastern standard. 

It was found that every square foot of grate surface 
in the furnace block required approximately 100 sq.ft. 
of screening surface in the baghouse. The comparative 
absence of sulphur gases and the constancy of pigment 
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production permitted a freedom of action in the bag- 
house where the operator could remain in any part of it 
for comparatively long periods without undue discom- 
fort. This resulted in the introduction of the top dis- 
tributing system and the intermediate walkways, so that 
the bags could be given a thorough shaking and thus 
utilize all the screening surface to capacity. The top 
discharge doubles the work of hanging of bags, but it 
permits the use of devices to conserve the muslin con- 
sumption, with the result that fewer bags have to be 
hung. The division of the bag into two sections, where 
the section which is exposed to the greatest heat is short 
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FIG. 3. PIPING BREECHING AND HOPPERS 


and easily removed without disturbing the long section 
of the bag, is a means of conservation which reflects 
itself monthly in the baghouse operating costs. 


WESTERN PIGMENTS WERE AT FIRST INFERIOR, BUT ARE 
Now Goop 


It proved to be a costly experience for the Western 
producers to reach the final conclusion that all known 
signs failed when they attempted to adapt known meth- 
ods of baghouse construction and operation to their con- 
ditions. It was early made plain to them that something 
was wrong, but the actual determination of the trouble, 
in the light of previous experience, was a difficult matter. 
All sorts of experiments were tried. Some of them were 
not from the point of view of how best to use the 
baghouse, but how to use it at all. In fact, the Western 
zinc-oxide industry is suffering today from the prejudice 
in the minds of some consumers, which was caused by 
the introduction of Western pigment on the market be- 
fore the problems that are inherent to the process in 
that territory had been satisfactorily solved. It is only 
fair to say that, in view of the many new and difficult 
problems which confronted the pioneers in the Western 
zinc-oxide industry, their present high quality of pig- 
ment is a record of achievement and a just compensa- 
tion for their years of disappointment. The pigment 
production in the West is now on a substantial basis, and 
the elements which in the past caused so much trouble 
are under perfect control. Many baghouses in the West 
now permit of the same freedom of activity as those 
in the East, where operating conditions are infinitely 
more favorable. 
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The complexity of the Western ores and the quality of 
the fuel supply were responsible for all the trouble. The 
element sulphur had to be reckoned with, because, when 
it is not present in the ore, it is present in the fuel, and 
in most cases the plants had to contend with a combina- 
tion in both. It is a peculiar characteristic of the zinc- 
oxide process that all harmful, volatile elements in the 
furnace charge will pass on to the baghouse and remain 
to make trouble. The recognition of this fact and the 
successful baghouse developments, which is responsible 
for the elimination of these harmful elements, have 
placed the Western zinc-oxide industry on a substan- 
tial basis. 


AREA OF SCREENING SURFACE DEPENDENT UPON 
TONNAGE OF PIGMENT PRODUCED 


Western zinc oxide is sold both on color test for white- 
ness and on chemical analyses. These analyses are now 
guaranteed by the producers. Sulphur in all its forms, 
chloride and the various chlorides are under control. 
Though the elimination of these elements from the pig- 
ment takes place largely in.the baghouse, their presence 
in the baghouse atmosphere is no longer attended by the 
troubles which formerly existed. Emphasis has been 
laid on the radical difference. between the conditions 
that governed the process in the Eastern and Western 
operations to bring out the necessity which determined 
the difference in construction and operation. In the first 
place, the Eastern baghouse was developed for use in 
connection with an operation whose ore supply rarely 
carried zinc with a higher metallic content than 20%. 
It never contained sulphur. The Western ore supply 
rarely carries less than 30% metallic zinc and frequently 
has in combination with it as much as 15% metallic lead. 
Sulphide ores also are largely used in the process. 

It should be perfectiy obvious that the amount of 
screening surface required for the pigment which will 
be driven off from 1000 lb. of ore containing 20% zinc 
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BAG HOUSE 


FIG. 4. GENERAL PLAN, WESTERN TYPE 


will be much less than the amount required to collect pig- 
ment from a charge of 1000 lb. of ore containing 45% 
combined metals. To add intensity to this contention, 
the Western ore charge, under Western operating condi- 
tions, will give up its metals in the form of pigment in 
an appreciably shorter time than the Eastern ore under 
Eastern conditions. The individual charge tonnage per 
square foot of furnace grate will be smaller, but the 
total weight of charge per square foot of grate surface 
per day will be the same. The only conclusion which can 
be reached—and practice has verified its logic—is that 
the required screening surface in the baghouse is not 
dependent upon the abstract area of furnace grate sur- 
face, but upon the tonnage of pigment which the furnace 
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grate surface is capable of producing with a charge of 
ore which varies from 10% metallic content to 50% 
metallic content. Any attempt at the specification of a 
definite figure for this ratio at this time would be pure 
speculation, because baghouse development has not yet 
reached its final stage. The Western baghouses reflect 
the conditions named, and contain approximately twice 
the bag screening area of their Eastern prototypes. The 
bags are hung with a full length of 30 ft. In the older 
installations, the single walkway, which was placed at 
the collecting hopper level, afforded the only means 
of shaking. 

It was found to be impossible thoroughly to clean 
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FIG. 5. OLD STYLE BAGHOUSE 


from the platform a bag which was 30 ft. in length. 
Another objection was that the workmen were forced 
to shake the bags at the point where they were weakest, 
because the end of the bag which is attached to the 
distributing pipes soon rots, owing to its exposure to 
heat and sulphurous gases. This condition has led to 
the installation of a second walkway, which permits 
of the bag being shaken at its center, with the result 
that it is thoroughly cleaned and with a minimum of 
risk of tearing the bag at its weak point. 

The presence of lead, chlorine, sulphur and moisture 
in the pigment gases determined the policy of the West- 
ern operators in their adoption of the bottom baghouse 
discharge and distributing system. It is a prerequisite 
to success that the bags must be shaken at intervals 
which are more or less regular. To do this work satis- 
factorily requires the presence of the workmen among 
the bags for a period of about one hour during the shak- 
ing period. The renewals of bags also requires that the 
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workmen get right into the building and remain until 
their work is finished. The sulphur-laden atmosphere 
of the baghouse precluded the possibility of any of this 
work being done unless working conditions were so ar- 
ranged that the men could reasonably be expected to 
perform their duties. The result was the present West- 
ern system, in which the workmen were least exposed 
to the fumes and in which they rarely had occasion to go 
to the top section of the baghouse which carried the bag- 
suspension grillage. 

Though the general design of this type of baghouse 
was governed by conditions which had to do with labor, 
an unexpected but, nevertheless, essential element of 
success was correspondingly introduced. Described in 
simple terms, the baghouse bags are purely screens in 
which the pigment is retained and collected and the 
deleterious fumes are permitted to pass off through the 
pores of the muslin. This process must be continuous 
for the reason that the fume delivery is continuous and 
any failure to keep the pores of the muslin open will 
prevent the gases from escaping. Sulphur fumes, zinc- 
oxide fumes and moisture under certain conditions have 
a strong tendency to enter into chemical combination; 
and, unless precautions are taken, the baghouse reflects 
this condition through the formation of zinc sulphate on 
the inside of the bags. This deposition is in the form of 
a hard scale which completely closes the pores of the 
bags. The resulting pigment will assay high in impuri- 
ties, and after this condition has existed for a compara- 
tively short period the bags so affected cease altogether 
to perform their function as a screening medium. 

Though there are a number of methods which can be 
adopted to prevent this reaction from taking place, many 
of them would require the introduction of new equip- 
ment and new methods of operation which some 
plants would be slow to adopt. The simplest method 
is to keep the entire baghouse at a temperature 
which will prevent the condensation of moisture in the 
building. This practice does not take care of the 
moisture in the fume nor of dampness on wet days, but 
removes a source of trouble which otherwise would be 
serious. By placing the distributing system on the 
bottom of the baghouse, so that the greatest heat is 
given off at the coolest point in the building, this heat, 
rising uniformly, serves to prevent the formation of the 
zinc-sulphate coating. 


BOTH TYPES POSSESS INHERENT WEAKNESSES 


Neither of the foregoing systems is without elements 
that are recognized as fundamental weaknesses. The 
top discharge of the Eastern baghouse permits of an 
arrangement which is admirably suited to economy in 
muslin and facility of operation. The bags hang straight 
and true, and a fold under that system is due to pure 
carelessness. The fire hazard is greatly reduced, be- 
cause the hottest zone is near the top of the building, 
and though each system is particularly susceptible to 
fire, the location of the hot zone will limit the probable 
extent of the damage. The objection to the use of this 
class of baghouse as a universal type is real and is based 
on conditions that govern the operation when we get 
away from Eastern conditions. In the first place, the 
screening surface is based on a direct relation to the 
furnace grate surface area, and no consideration is given 
to the fact as to whether the ore to be burned on those 


’ 





July 20, 1918 


grates contains 10% metallics or 50%. The plan of hav- 
ing a few long bags to provide this screening surface, 
with the inlet at the top, results, in the winter months, 
in a hot zone on the upper half of the building; and 
the lower half is at a temperature which is favorable for 
a reaction between sulphur and water. It is possible 
to overcome this condition through the introduction of 
methods which have a detrimental effect on some other 
step in the process, and the condition in general is 
unsatisfactory. 


WESTERN PRACTICE WEAK IN ARRANGEMENT OF BAGS 


The Western type suffers primarily from inability to 
hang the bags in perfect alignment and without folds 
or creases. A fold results in a charring of the bag at 
the folding point, and under certain conditions this 
charred spot will either tear or burst into flame. If the 
latter happens, the results are serious, for the point of 
ignition and the hot zone are at the bottom of the bag 
and directly in a position for the sparks to sweep 
through the entire baghouse with the rising current of 
hot gases. It may be that this failure to eliminate folds 
is due entirely to the mechanical equipment, but the fact 
remains that the bags are now hung with ropes, and 
the elimination of the stretch in these ropes calls for 
perseverance to an unusual degree. As an offset to this 
disadvantage the principle of having one end of the bag 
fixed and the other end suspended results in a saving 
of muslin which is appreciable. Since it is not necessary 
to have every bag the same length, provided the screen- 
ing surface is ample, any bag or a number of bags may 
have their charred or torn ends removed and the whole 
bag lowered until the period of usefulness of any par- 
ticular bag has been exhausted. This latter point only 
emphasizes a fact which is not noticeable in Western 
practice. In general it may be said that in that territory 
the baghouses are designed to provide the necessary 
screening surface with bags which are 30 ft. in length. 
The usual procedure is to have but one walkway from 
which to do the shaking, and this walkway is placed on 
the level with the distributing-pipe system. As pre- 
viously stated, it is impossible adequately to shake a 
30-ft. bag from this walkway; and the efforts that are 
put forth by the operators to do the best they can from 
such a position place a strain on the weakest part of the 
bag, and result in the tearing of many bags and a loss 
in muslin which would be unnecessary under different 
conditions. It is a matter of record that the last 10 ft. 
at the top of a 30-ft. bag becomes useless as a screening 
medium within 24 hours after the bag has been hung. 
This is owing to lack of shaling, and is sufficient and 
conclusive evidence to an experienced operator that the 
bag is too long. 

Though each type of baghouse has certain funda- 
mental conditions which must be observed, there are 
features in the behavior of the bags that are common 
to both types, and the methods which are employed to 
meet these characteristics are practically universal. The 
entire operation is a screening process; but, owing to 
lack of persistent scientific study, there are still adverse 
elements in the process, the elimination of which would 
simplify the operation and reduce the cost. It is well 
known that the greatest source of loss in the baghouse is 
due to renewals of bags whose period of service has 
been terminated through the destructive action of heat 
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and sulphur fumes. During the summer months this 
action is particularly in evidence and is more detrimental 
to new bags than to the older ones which received a pro- 
tective coating of pigment during the cooler season. 

It is the general policy to permit the bags to absorb a 
certain amount of pigment. This provides a coating, 
which acts as an insulator and protects the bags from 
the destructive influence of the heat. After this has 
been done, the periods of shaking are so regulated that 
the pores of the muslin are kept open; and the uniform- 
ity of the pigment deposition is such that the muslin 
remains protected. In other words, the shaking is ar- 
ranged with a view to keeping a uniform flow of gases 
through the system. The bags must be kept sufficiently 
open to permit the gases to escape, but at the same time 
they must not be shaken so clean or so frequently that 
the fire risk becomes dangerous. Good practice provides 
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this is no hard and fast rule, it may be accepted as meet- 
ing the general situation as nearly as general conditions 
will permit. 

The muslin has been standardized to be not less than 
2200 meshes to the square inch, and the temperature 
inside the bags at the point of their connection with the 
distributing pipes is approximately 200° C. The prob- 
lem that now presents itself is to screen out the hot gases 
and leave behind the zinc pigment, which is itself in the 
state of a fume, and still maintain the muslin bags in a 
serviceable condition under such a high temperature. 
In the absence of any assistance in the way of a pro- 
tective chemical coating, the operators have used their 
own good sense and have met the situation with the 
only means at their disposal, and so regulated the details 
of operation that the baghouse is really commercially 
practicable, even though it is expensive. This is accom- 
plished through the system of shaking the bags at cer- 
tain intervals. 

It is of the greatest importance that the shaking of 
the bags at the regular intervals be carried out with as 
nearly perfect efficiency as possible. The baghouse is 
merely one link in a process where the functioning of 
each link depends upon the efficiency of every other link; 
and as the baghouse is at the discharge end of the 
process, a failure there brings on a series of disturbances 
which reflect themselves through the entire system. 
Failure to shake the bags will throw a resistance against 
the discharge of the fan. This resistance gradually in- 
creases, until the volume and velocity of gases through 
the pipe line decreases, and results in a deposition of 
pigment in the pipe line. Finally, this condition works 
back to the furnace, where, through the cutting off of 
the draught, the furnace slows down and the furnace 
clinker will carry a high metal content. In many cases 
this accounts for the low baghouse pigment production 
and the inability to bring the furnaces up to capacity. 
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As an indicator of the condition of the baghouse, many 
operators consider that the best results can be obtained 
if the pressure on the inside of the bags can be held 
at one-eighth of an inch, as shown by the reading on a 
U-tube water gage. There are various local elements in 
individual plants which would preclude the possibility of 
making this rule absolute, but an approximation of this 
condition will give satisfactory results. The bags will 
be sufficiently open to permit of a uniform screening of 
the pigment gases, and at the same time the pigment 
coating on the inside of the bags will be ample as a 
protection against fire. 

Aside from the operating difficulties, the one great 
source of operating worry is the fire hazard. This dan- 
ger is so familiar to experienced operators that in well- 
regulated plants the liability has been materially re- 
duced. The risk is always present, however, and the 
price of immunity is eternal vigilance. A fire may 
start in a baghouse from two sources. If the shaking 
intervals are too close together and the operator does his 
work so thoroughly that the protective coating of pig- 
ment is almost entirely removed from the bags at their 
point of junction with the distributing pipes, the muslin 
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will be so exposed to the heat that a fire may be ex- 
pected. This condition establishes the fact that the 
shaking may be done too well. The greatest danger, 
however, is from too little shaking or entirely neglect- 
ing one of the scheduled shakes. In the latter case the 
pigment coating on the inside of the bag becomes so 
heavy that the muslin ceases to function as a screening 
medium. The hot gases cannot escape, and the pigment 
coating stands between the baghouse and destruction. 
The danger point is brought about when the operator 
finally begins the shaking. After he has shaken the 
bags on one set of distributing pipes and reopened the 
damper, the pent-up hot gases rush to this set of bags; 
and this set of pipes, with its bags, for the time being 
has to serve as the means of escape for the heat which 
has been held back during the period of neglect. 

It is a fortunate circumstance that the system in 
itself provides a safety valve that operates against a 
frequent recurrence of the latter condition. The bags 
comprise an assorted lot of new, medium and old bags. 
Many have been exposed to the heat for long periods, and 
their ability to resist pressure has been reduced to almost 
zero. When an operator fails to shake at the appointed 
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time, the pressure in the bag system rises, and if there 
are a number of weak bags in the system these will] 
begin to burst, and continue to do so until the pressure 
has been relieved. After this has occurred a few times, 
the operator generally finds it to his advantage to be 
honest in his work. 

If the baghouse operators are sufficiently alert and 
watchful, a fire, having started, may be confined to a 
small area. It is a peculiar characteristic that when a 
fire starts there is rarely a blaze. There usually is a 
period of smoldering, accompanied by a strong odor of 
burning cloth. The gas pressure from the fan blows 
these smoldering sparks to the next bag, and in this 
manner the fire is communicated to the entire system. 
The first thing to be done when fire is discovered is to 
shut down the fan. Then tear down the bags that are 
smoldering, using care that sparks are scattered as little 
as possible. Roll up all smoldering bags and remove 
them from the building. 


FURTHER STANDARDIZATION AND IMPROVEMENT IN 
DESIGN IS IMPERATIVE 


It is a safe assertion that more thought will have to be 
expended on baghouse design and operation if the bag- 
house is to retain its present position in the zinc-oxide 
industry. The types which represent the process can- 
not be regarded as distinctly representative of the ul- 
timate baghouse of the future. The experience that has 
been gained establishes the basic fact that the baghouse 
should be a building of fire-proof structure. It should 
be as well ventilated as possible, and to this end the 
design of the building should be worked out in collab- 
oration with an expert on scientific ventilation. This is 
not only necessary because of the advantages to be de- 
rived from a positive control of the product as well as 
economy in muslin consumption, but particularly be- 
cause of the impelling necessity for the provision of 
healthful working conditions, so that labor may be em- 
ployed at a wage that will not include a premium as an 
incentive to offset the disagreeable features of the pres- 
ent operating system. 

The distributing system will gradually tend toward a 
combination of the principles which justify the existence 
of the present diverging types. The top discharge with 
bags 24 ft. in length, and their number greatly increased, 
would be a cure for many of the troubles that are now 
incidental to baghouse operation. The screening surface 
should be based on the maximum pigment capacity of 
the furnace block, with due excess capacity to take care 
of operating irregularities. The entire baghouse system 
should be such that it could proceed independently with 
its work at all times. It should never be necessary to 
regulate the furnace production to the capacity of the 
baghouse. The extension of the zinc-oxide industry to 
new territory has revealed the shortcomings, and brought 
out new lines of thought which will assert themselves 
when sufficient confidence has been gained to break away 
from what appear to be established conditions. 





Hoisting Cost Data are given in the 1917 report of the 
Bunker Hill & Sullivan mine, at Kellogg, Idaho. From the 
shaft 448,843 tons of ore was hoisted, at a cost of $25,253.81, 
at the following average costs per ton: Hoistmen and skip- 


men, .029; lubricants, .001; miscellaneous, .012; machine 
shop repairs, .004; electrical repairs, .002; electrical power, 
.008; total, $.056 per ton. 
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Ulco Hard Metal—a Substitute 
For Babbitt 


Of the many inventions that may be directly attrib- 
uted to the stress of necessity caused by the war, the 
discovery of a new alloy which appears to be performing 
the office of a number of other metals is of the greatest 
importance to industrial America, and incidentally of 
vital assistance to the Government in its efforts to 
conserve the rapidly diminishing tin supply of the world. 

In the summer of 1915, when the foreign demand for 
shrapnel balls was at its height, causing famine con- 
ditions in the antimony supply, antimony was selling at 
45c. per lb. in New York. Even at this unheard-of price, 
there was no antimony to be had. Conditions had be- 
come so serious that the United Lead Co., one of the 
large American manufacturing companies, issued orders 
to its technical force to find a substitute for antimony. 
It was not long before this condition was brought to the 
attention of Professors Frary and Temple, then of the 
University of Minnesota, who spent their vacation in 
developing a metal that could be used for shrapnel balls. 
Their results were successful in the fall of the year, 
when their product was offered to the manufacturing 
company originating the suggestion, and steps were at 
once taken to manufacture the metal experimentally at 
Keokuk, Iowa. 

The metai has been designated “Uleco Hard Metal.” 
It is hard and tough and has a distinctly metallic ring, 
despite the fact that in chemical composition it is 98 to 
99% lead, plus barium and calcium. The latter elements 
are introduced by an electrolytic process, and hence the 
plant for the production of the metal was ere:ted at 
Keokuk, where the electrical energy developed by the 
Mississippi River at the Keokuk dam was available. 

Shrapnel balls manufactured from the new alloy were 
pronounced superior to the lead and antimony ball by 
reason of their higher specific gravity, greater tough- 
ness and the complete absence of brittleness—all these 
qualities combining to produce a ball with superior bal- 
listic effects. Yet about the time the metal was fully 
developed for this purpose, antimony had receded in 
price to such an extent as to make the use of the new 
metal for the special purpose unnecessary. 

The research laboratories of the manufacturing com- 
pany responsible for the introduction of the metal de- 
voted themselves diligently to the study of its peculiar 
nature, and have since discovered its real worth in bear- 
ing metals. Here the metal is found to possess hardness, 
compressive strength, low friction, heat resistance—all 
the qualities of a high-grade babbitt. 

Tin lends an element of hardness and toughness to 
babbitt; antimony hardness alone; and it has been gen- 
erally supposed that where lead was used in a babbitt it 
added greatly to its anti-frictional qualities. The new 
metal having all these characteristics, being principally 
lead, with its high anti-frictional qualities, appears to 
be supplanting babbitt of the higher grades. Moreover, 
of special importance is the fact that the new metal is 
conserving the supply of tin, so urgently demanded by 
all the nations at war. 

Unco Hard Metal may be cast, rolled, drawn and 
extruded; its melting point is the same as lead, and its 
specific gravity about the same. The metal has been 
undergoing a test conducted by the U. S. Bureau of 


ENGINEERING AND MINING JOURNAL 133 


Standards, and we are permitted to report the results 
of the test as follows: 

A 10-lb. ingot of Uleo Hard Metal, the original Brinell hardness 
numeral of which was 25.2 at a load of 500 kg., was melted down, 


and chilled castings were poured at various temperatures with the 
following results: 


Brinnell 

Temp. Temp. Hardness 

oF. 7 Numeral 
650 343 23.5 
700 371 25.1 
750 399 25.0 
800 427 25.7 
900 482 22.8 
1,000 538 22.0 


The metal was fluid at 650° F., and though the maximum hard- 
ness was produced by pouring at a temperature of about 800° F., 
the hardness was not greatly reduced by pouring higher tem- 
peratures. 

Test bearings were then poured and service tests made in an 
Olsen testing machine, tests on genuine babbitt being made at 
the same time to serve as a basis for comparison. The table 
below gives the results of these service tests: 


GENUINE BABBITT 


Load Total Loss 
Lb. No. in 

_ per of Final, Temp., Rise in Temp.Friction Weight 

Sq.In. R.P.M. Revolutions °C. oF. 7. "7. Lb. Gram 
100 694 12,230 89 192 53 95 22 0.023 
200 706 16,510 102 216 58 104 29 0.021 
300 682 15,150 125 257. —s-: 100 180 38 0.013 (a) 
400 603 6,600 139 282 94 169 79 0.054 (5) 


(a) Belt slipping. (i) Bearing seized and smoking. 


ULCO HARD METAL 


100 710 13,160 56 133 23 41 13 0.013 
200 715 18,870 69 156 33 59 18 0.021 
300 719 18,830 80 176 42 76 27 0.013 
400 711 17,310 81 178 43 77 23 0.022 
500 723 17,660 79 174 43 77 25 0.014 
600 692 14,960 84 183 45 81 24 0.021 
700 648 24,520 62 144 38 68 24 0.020 
800 365 12,870 53 127 20 36 23 0.010 
900 408 22,300 59 138 22 40 24 0.015 
1,000 405 23,200 66 151 36 65 22 0.014 (a) 


(a) Bearing still in good condition. 


The Uleco Hard Metal bearing was still running excellently at 
1000 lb. per sq. in. load, but as the capacity of the testing machine 
was reached the bearing could not run to failure, as in the case 
of the genuine babbitt bearing. 

It will be noticed that the Uleo Hard Metal ran considerably 
cooler than the genuine babbitt, the friction was less and the 
wear also a smaller amount. It should be borne in mind that 
the specific gravity of Ulco Hard Metal is much greater than 
that of genuine babbitt, and for equal loss in weight the volume 
loss would be less in the case of Ulco Hard Metal. 

These tests were repeated on new samples with substantially 
the same results as above. A test was also made in which no 
lubricant of any kind was used in the bearing. The bearing was 
run at a speed of 700 r.pm. and 50 Ibs. per sq.in. pressure, and 
after about 10 min., the metal began to flow and adhere to the 
steel shaft, scraping out more of the metal from the bearing. The 
shaft was not injured in the least by this test, and the metal 
that had adhered to it could be readily removed with a knife. 

Tensile tests on Uleo Hard Metal and genuine babbitt cast un- 
der similar conditions gave the following results: 


Tensile Strength Elongation Reduction 

Lb. Sq.In. % in | Inch of Area % 
Genuine babbitt.............. 10,600 15 8 
Uleo Hard Metal............. 13,000 5 1 


The fracture of the babbitt showed blowholes, reducing section 
approximately one-fourth, though the Ulco specimens were sound 
throughout. The average elastic limit in compression of Ulco 
Hard Metal was found to be 11,525 lb. per square Inch. 


Further uses for the metal are gradually being de- 
veloped. It is finding its way into lines where it dis- 
places brass; bathroom supply and waste pipes, nickel 
plated, are at present being manufactured from it, and 
the demand from this source must eventually be of 
considerable volume. At the moment, however, its 
patriotic duty is to conserve the tin supply, and this it 
is accomplishing effectually. 


Production of Chilean Nitrate in 1914 was 53,500,000 
quintals (quintal = 101.4 Ib.); in 1915, 38,200,000 quintals; 
in 1916, 63,300,000 quintals; and in 1917, 65,100,000 quintals. 
Shipments in 1914 were 40,100,000 quintals; in 1915, 44,- 
000,000; in 1916, 65,000,000; and in 1917, 60,800,000 quintals. 
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Practical Notes from the 
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Fig. 1 Method of Ventilating Calcine Loading Tunnels Under No. 2 Roaster 
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Arms is Arranged For By 
a Combination of Pipes 
and Elbows Which Permits 
Movement of Furnace 
Arms Without Leakage in 
Water Line 


Carriage to Which Arms are Lowered in the Furnace and 
Which is Then Drawn Out on to a Truck Standing Outside 


Balanced Scrapers For Cleaning Concen- 
trate Belt Conveyors are Hung Under 
Conveyors as Shown LEATHER BELT CLEANER 
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Anaconda Reduction Works 






Agitator in Furnace Feed Hopper Has 
Oscillating Blades Which Prevent Any 
Accumulation of Sands on the Sides 


Fig. 7 
Pneumatic Lift For Lifting and Trans- 
ferring Copper Anodes 





Fig. 10 
Calcine Distributor Consisting of Chute 
Moving on Rollers and Fitted with Gates and 
Openings at Various Points Permitting Even 
Distribution 





Fig. 9 
Pneumatic Lifts Used For Opening Charge Chutes at 
Blast Furnaces 
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Lead Solution Heater Coils are Con- 
nected By Rubber Tube with Clamped 
Connections Thus Permitting Individual 
Removal 










Water Cooled Slag Launder and Tip with Cast-in Circulating Pipes 


ENGINEERING AND MINING JOURNAL Vol. 106, No. 3 


IVUUIALLOUUSNANO0N4QS0000EE00000000008QS000008000000EEUUALOEOOGULEOOOOUGSOOOLAOOOOUOEEEEUOOESOOGAEEAEAELAA GREASE NNN 


Women in the Smelting Industry 
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WOMAN OPERATING HOIST TO CARRY COPPER CAKES TO MACHINE TO BE SAMPLE DRILLED 
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Improvements at the Consolidated 
Arizona Smelting Co.’s Plant 
BY FRANK R. CORWIN* 


During 1917 the furnace and converting equipment at 
Humboldt, Ariz., of the Consolidated Arizona Smelting 
Co., consisted of one copper blast furnace 52 in. x 156 in. 
at the tuyeres, one seven-hearth Wedge roaster 22.5 ft. 
in diameter, one reverberatory furnace 19 ft.x 100 ft.. 
and three horizontal converters 7 ft. 6 in.x 9 ft. The 
furnaces were in good condition mechanically, but the 
crushing, grinding, and handling facilities were poor. 
With only one roasting furnace, it was necessary to 
make up 50% of the reverberatory charge with crude 
ore crushed to 2 in., which made a hard smelting 
charge, the furnace handling only small tonnages, with 
high oil ratios, and resultant high costs. The con- 
centrator was producing a larger tonnage of concen- 
trates than it was possible to handle through the roaster; 
and, in order to get as high an elimination of sulphur 
as possible, about 20% of the blast-furnace charge was 
made up of fine concentrates. This fine charge, to- 
gether with poor charging conditions, gave a low ton- 
nage on the furnaces. Both furnaces were handling 
charges that were high in sulphur and low in copper, 
which produced low-grade mattes and made it necessary 
to operate the three converters continuously, with re- 
sultant high converting costs. These conditions having 
been foreseen, a new roasting plant was erected in 1917 
and “blown in” in January, 1918. 

The new plant was equipped with three Wedge 
roasters of the same size and type as the roaster in use; 
and provision was made in the design of the building 
to accommodate the old roaster as soon as it could be 
shut down and moved. Each roaster was equipped with 
separate Cottrell treaters and a new storage and con- 
veying system was built to do away with the expensive 
hand shoveling of charges which had been the practice. 

As soon as the new plant was operating, and a 100% 
calcine charge was available for the reverberatory, the 
tonnage increased to such an extent that all of the 
concentrates, together with a portion of the crude ore, 
which had been going to the blast furnace, were handled 
by the reverberatory. It proved to be more economical 
to treat as large a tonnage as possible in the reverber- 
atory rather than run both furnaces on light tonnages, 
a condition which made it necessary to shut down the 
blast furnace for a few days each month on account 
of a shortage of ore. 

About this time H. H. Stout, superintendent of the 
Copper Queen Reduction Works, Douglas, Ariz., was 
obtaining wonderful capacity results with his reverber- 
atory furnaces; and through his courtesy the informa- 
tion necessary to remodel the Arizona Consolidated 
Company’s furnace along the lines which he had de- 
veloped was obtained. After the changes had been made 
in the construction of the furnace, and it had re- 
covered from the temporary shut-down, the tonnage 
increased to over 500 tons per day, which was sufficient 
to take care of all the ores coming into the plant. This 
made it possible to discontinue the use of the blast 
furnace, and to roast all the high-sulphur ores prior 
to smelting. It is now possible to grade the mattes 





*Smelting superintendent, Consolidated Arizona Smelting Co., 
Humboldt, Arizo~a. 
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to any percentage most desirable for the economic opera- 
tion of the plant. 

The changes that have taken place during the last 
six months have greatly improved operating conditions 
and reduced smelting and converting costs. Under the 
old arrangement it was impossible to keep an intelligent 
class of labor, but since changes have been made there 
has been a great improvement in this respect, which 
has helped in placing the plant on an efficient operating 
basis. While the blast furnace was still operating, the 
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lime rock was removed from the charge and the amount 
of specular hematite ore from the Swansea Lease, Inc., 
mines was increased. This assayed Cu 3.5%, Fe 48.8%, 
S 4.5%, insol. 11.8%, and the change resulted in a sav- 
ing in blast-furnace operation of approximately $3500 
per month. The average matte and slag made by the 
furnace during 1917, while lime rock was being used 
for flux, and during the month of May, 1918, when this 
practice was discontinued, was as follows: 
Matte Slag 


Average, 1917...... 37.4% Cu 0.35% Cu, 32.7% Fe, 8.2% CaO, 
37.6% Insol. 
Meee BOSGs oso esc a 37.7% Cu 0.37% Cu, 35.3% Fe, 2.% Cao, 


45.2% Insol. 

Fig. 1 shows the monthly tonnage of new copper- 
bearing material treated in the smeltery, together with 
the smelting cost per ton; Fig. 2 the monthly produc- 
tion of fine copper, together with the converting cost 
per pound. Fig. 3 shows the monthly copper extraction 
in the plant, and Fig. 4 the monthly tonnage of new 
copper-bearing material treated in the reverberatory, 
and the cost per ton. 
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Notes on Recent Metallurgical Progress 


By E. P. MATHEWSON* 





Impressions gleaned by a distinguished metal- 
lurgist during a journey of observation among 
the great smelteries ef the United States and 
some smaller plants, with practical comments on 
design and operation, supplemented by details 
from inquiries and metallurgists in charge. Ex- 
planation of the motives responsible for the sub- 
stitution of improvements and modifications in 
the conduct of the work is followed by condensed 
data dealing with practical operations. Inter- 
esting accounts of byproduct plants are also in- 
cluded, with drawings of typical installations. 


in non-ferrous metallurgical plants in the United 

States and Canada at present. It was my privi- 
lege recently to inspect a great many of these plants 
and to see what was being accomplished, and these notes 
resulted. In some cases they have been amplified by 
perscnal communications from the superintendents or 
managers in charge of the plants, and credit has been 
given wherever possible. In case due acknowledgment 
has been inadvertently omitted, it is hoped that those 
interested will make allowances, as it was necessary to 
prepare the article on rather short notice. 

The first plant visited was that of the Tennessee Cop- 
per Co., at Copperhill, Tenn., and here is to be found 
the largest sulphuric-acid plant in the world. Sulphuric 
acid, first considered as a byproduct, is now the main 
product of the company, smelting being an incidental 
cperation. The following description of the acid plant 
has been furnished by the staff. 


; GREAT many interesting things are being done 


AciIp PLANT OF THE TENNESSEE COPPER CO. 


The Tennessee Copper Co., besides being one of the 
two copper-smelting companies in existence making 
sulphuric acid by. the chamber process from the waste 
fumes of copper blast furnaces, enjoys the distinc- 
tion of being the original pioneer in that industry. The 
size of the plant can be best realized by the following 
comparison: The State of Georgia has 29 sulphuric- 
acid plants, with a combined capacity of 418,000 tons 
of acid per year, or an average of 40 tons per day for 
each plant. The plant of the Tennessee Copper Co. 
has a capacity of 325,000 tons annually, or 900 tons per 
day (60° basis), and is equivalent, as regards output, 
to 22 average Georgia plants combined. 

The plant of the Ténnessee Copper Co. is divided into 
three sets of chambers, each set having its Glover and 
Gay-Lussac towers, and each connected to one common 
flue leading from the blast furnaces. Four of the cham- 
bers—the, largest ever built—have a capacity of over 
500,000. cu.ft. of space each. The total chamber space 
for, the entire plant is more than 6,000,000 cubic feet. 
,Qn ,account of the varying sulphur content of the 
ores.fed into the blast furnaces, and also because of 
the practice of charging the furnaces intermittently, 
the grade of gas delivered to the acid plant is neces- 





*Consulting metallurgist, A. S. & R. Co., 120 Broadway, N. Y. 


sarily fluctuating in SO, percentage. With gas varying 
within brief periods of time from 6% SO, to 3.5%, 
or even less, the control of the process was former] 
extremely difficult, and the old-style method of regu- 
lating the chambers by means of temperature differ- 
ences and by observing the color of the chamber gases 
through windows or “sights” proved to be altogether 
inadequate. A novel method of chamber control, based 
on scientific principles, was invented and established 
about eight years ago by Andrew M. Fairlie, chemical 
engineer for the company, and has since that time been 
in daily use. This method was fully described by M~ 
Fairlie in the Transactions’ of the American Insti- 
tute of Chemical Engineers, and for a complete under- 
standing of the method reference should be made to 
Fairlie’s publication. 

Briefly, the method consists in establishing a series 
of “desirable ratios” between the SO, in the gas enter- 
ing the Glover tower and the SO, in the gas at a fixed 
point in the front chamber. The accurate determination. 
of SO, in chamber gas and in chamber exit gas was 
formerly a difficult matter; but by means of a modifica- 
tion of the Reich test, developed by Mr. Fairlie, it has 
become possible to train an ordinary workman to make 
SO, determinations on chamber gas and chamber exit 
gas agreeing within 0.01%. When the “desirable ra- 
tios” are once established, they are typewritten in tabu- 
lar form, and the table is framed and posted before the 
eye of the chamberman, whose duty it is frequently to 
test the per cent. of SO, at the aforesaid fixed point in 
the front chamber, and so to regulate the introduction 
of nitrate of soda or nitrous vitriol as to maintain the 
Gesirable ratio corresponding to the percentage of SG, 
in the gas entering the Glover tower. Any error in judg- 
ment in the amount of niter introduced is detected in 
the beginning at the front chamber, and is corrected 
before any great harm can be done, or loss can result. 
The advantage of this method over the old-style methods 
of chamber control, in which knowledge of any irregu- 
larity in the process was not obtained until the trouble 
had reached the intermediate or the last chamber, is 
in the greatly reduced cost of the nitrate of soda used 
in the process. 

This method of chamber control has also proved of 
particular value in starting a new plant, or an old one 
after a shut-down. By the old methods of chamber con- 
trol, and in starting up a new plant, it often takes weeks, 
and even months, before it is possible to obtain a satis- 
factory output at reasonable costs. With the analytical 
method of control, in starting for the first time the 
new chambers of the Tennessee Copper Co. in July, 
1916, the process had been “caught,” as the saying is, 
within 48 hr. after first admitting gas to the Glover 
tower; and the older plant has been frequently started 
up, after a shut-down, and worked up to full capacity, 
within 20 hr. or, if the shut-down was of short dura- 
tion, within 12 hr. The method of chamber control is 
covered by U. S. Patent No. 1,205,723, and the method 
for the determination of SO, in chamber gas, by U. S. 
Patent No. 1,205,724. 


1Vol. IX, pp. 319-332. 
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The copper-smelting plant of this company is a suc- 
cessor to the plants built before the Civil War. Inter- 
esting experiments have been going on at the plant, 
using pulverized coal’ instead of coke in the blast fur- 
naces; and the indications are that successful results 
will probably be obtained. Arthur L. Tuttle is the gen- 
eral manager in charge of the plant, and a most agree- 
able host he proved himself to be. M. A. Caine is assist- 
ant manager; T. W. Cavers, smeltery superintendent; 
and Andrew M. Fairlie is in charge of the acid plant. 

The amount of ore treated daily averages 1290 tons; 
approximate analysis is as follows: Cu 1.6%, S 25%, 
Fe 359%, SiO, 18 to 20%. There is no roasting, and the 
smelting is classed as semi-pyritic, 6% of coke being 
used on the charge. The furnaces have tight tops of 
cast iron, with swinging doors for the admission of 
the charge, and are run with a slight pressure at the 
charge floor to avoid the admixture of too much air to 
the acid fumes. There is an ordinary dust chamber 
to remove the dust, and the Glover towers also act as 
dust catchers. The blast-furnace charge is kept as 
coarse as possible, the opening of the crusher for ore 
and quartz being 8 in. On account of the acid plant, 
small blast furnaces are preferred, the idea being that 
whenever blow holes occur it is better to blow out the 
furnace to keep the gases free from the excess air that 
would enter through the blow holes. Years ago there 
was much trouble in this plant with spouts, but this was 
overcome by increasing the water space to 1? in. The 
first matte from the fen: ces runs from 8 to 12% copper, 
and this, concentrated with siliceous ore, produces a 
second matte running 224% copper. 

The Ducktown Sulphur, Copper and Iron Co.’s installa- 
tion, of which W. S. Lamoreaux is general manager, 
like the Tennessee Copper Co.’s plant, produces sulphuric 
acid from all the blast-furnace gases, but on a smaller 
scale. Instead of the tight box-top and side feeding, 
the furnaces are covered on a level with the charge 
floor, and the feeding is done by the Freeland charging 
device, which is an endless belt discharging from the 
end and gradually advancing over the furnaces, push- 
ing the cover forward as it goes. On the return trip 
it drags the cover back into place. This plant produces 
copper matte and sulphuric acid. 

Mr. Lamoreaux has been experimenting for a num- 
ber of years in the manufacture of sulphur directly 
from the gases. The process used is to pass the fumes 
through incandescent coke, then cool them, using a 
Green fuel economizer for heat interchange; then pass 
them to Feld washers and thence to a filter. The product 
is pure and can be marketed as flowers of sulphur, or 
remelted into brimstone. The consumption of coke is 
about 14 times the sulphur produced; and only a mod- 
erate amount of labor is involved. 

The plant treats about 500 tons of ore daily in winter 
and 400 tons in summer. The ore averages 25c. in Au 
per ton, 2.5% Cu, 30% Fe, 26% SiO, 20% S, 2.5% 
Al0O,, 3% Zn, 7% CaO, traces of As, Te, and Se. The 
first matte produced runs 13% Cu and the second matte 
40 per cent. 

At El Paso, at the plant of the American Smelting 
and Refining Co., under the management of Kuno Doerr, 
James Heggie, general superintendent, and R. S. Moore, 
engineer, there is an interesting development of Peirce- 


2U. S. patent, 1,259,467, issued to T. W. Cavers, Mar. 12, 1918. 
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Smith converters, the design being of the largest diam- 
eter so far installed. The size of the furnaces is 13 ft. 
diameter by 30 ft. long. The principal features are: (1) 
The diameter, which is 13 ft., i.e., 3 ft. larger than the 
original Peirce-Smith; (2) two riding rings instead 
of three; (3) ability to turn the riding rings com- 
pletely around; (4) equipment for the introduction of 
the siliceous ore with Garr guns. 

The last, I believe, is probably the most important 
improvement. It permits of introducing the siliceous ore 
in a moist condition without danger of explosion, and 
spreads evenly over the bath, thus producing a uniform 
temperature throughout the converter. The El Paso 
13-ft. diameter P. S. converters have averaged 15,726 
tons of blister copper per run. By “run” is meant the 
time between two consecutive repairs to the brick lining. 
The only repairs to the brickwork have been at and 
about 3 to 4 ft. above the tuyere line, and around the 
mouth of the converter. Time lost because of repairs 
has been only 5 per cent. 

In the opinion of those who have used these con- 
verters, particularly Superintendent Heggie, this par- 
ticular type and size, where there is a sufficient supply 
of matte to justify such a large unit, is considered 
the best in use today. 


REVERBERATORY IMPROVEMENTS 


Capt. H. H. Stout, superintendent of the Copper Queen 
reduction works, at Douglas, Ariz., started a series of 
interesting experiments, to be described later, and these 
proved an incentive to the other plant superintendents 
in the southwest, in the matter of increasing the ton- 
nage of reverberatory furnaces. Engineers from El 
Paso were sent to Douglas to confer with Captain Stout, 
and they found that he had increased the area at both 
the verb and uptake of the furnace. The uptake was 
increased to 70 sq.ft., whereas formerly it was less than 
half that size. Also, the openings in the burners had 
been increased to 12 in. and the air pressure from 8 to 
12 Ib. These changes allowed a much greater quantity 
of oil to be burned with a shorter and hotter flame, and 
resulted in higher tonnages and a betterment in the 
fuel ratio. 

On their return to El Paso, the openings of the burn- 
ers on No. 3 reverberatory were increased from ? to 14 
in. in order to obtain a greater volume of air. The con- 
struction of the furnace was not altered. As the area 
of the uptake was already 60 sq.ft., it was deemed best 
to allow this to stay as it was, and to confine the change 
to the burner openings. The tonnage on this furnace 
rose at once; and though it averaged only 351 tons 
per furnace day for the first 15 days of February, with 
a fuel ratio of 1.15 bbl. oil, the next nine days after 
changing the burner openings it averaged 651 tons on 
0.78 bbl. of oil per ton. The furnace was then down for 
repairs to the arch for three days, and then ran for 21 
days at an average of 645 tons on 0.87 bbl. of oil per 
ton. It then went down 18 days for considerable repair 
work. A great deal of this lost time, however, was 
due to lack of labor. 

No. 4 reverberatory, the latest and biggest furnace, 
28 ft. x 130 ft., was started up on the 6th of April. 
It was designed and built before the high tonnages were 
made at the Copper Queen plant; and, as the area of 
the uptake was 70 sq.ft., this was considered to be am- 
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ple, although the furnace is wider and longer than the 
Douglas furnace. The holes in the burners, however, 
were made the same dimensions as on the No. 3 furnace. 
All the charge is dropped along the sides for a distance 
of 70 ft. from the bridge, and the flame is carried for 
a length of 80 ft., which is considerably longer than at 
the Douglas smelteries. 

A good tonnage was obtained on this furnace from 
the start; and on the 18th of April, 12 days after charg- 
ing began, 964 tons of solid charge was smelted. From 
the 15th of April to the 10th of May the average daily 
tonnage was 851 tons on 0.61 bbl. of oil per ton. The 
reverberatory has not been smelting as high a tonnage 
for some time, nor has the fuel ratio been as good, owing 
to a shortage of ore and also to the fact that about 35% 
of the charge is siliceous, aluminous ore that is coarse 
(due to lack of crushing facilities). Up to and including 
June 23, this furnace has put through 61,282 tons of 
solid charge. It is difficult to estimate how much more 
it will smelt before going down for repairs to the arch, 
and just how extensive these repairs will be. 


COPPER QUEEN SMELTERY 


On another visit; in June of this year, additional data 
were obtained at the Copper Queen plant, where con- 
siderable study is being devoted to the temperatures of 
the calcines. Results of recent determinations showed: 


A loss of 70° in dropping from the last hearth to calcine 
hopper; 180° loss from calcine hopper to charge car; prac- 
tically no loss in transit; 150° loss dropping from charge car 
to reverberatory charge hoppers; 110° loss in charge hop- 
pers at reverberatory; making a total loss of 510° from the 
roasters to the reverberatories. In order to save some of 
this heat, the operators expect to insulate their hoppers and 
probably put in a charge car similar to the one at the 
International plant at Miami. 

The charge going into the roasters averaged 26% S, and 
required no fuel. It consisted of the two following mixtures: 


No. 1 No. 2 
PIO 6s bc eth aes cchneeWes 75% 90% 
i ee SEE ooo eins Soe wonweeieue 23% seas 
SIN i i ace la io ck Srna sk 2% 10% 


No. 1 mixture was being used in the proportion of 70% 
to 30% of the No. 2 mixture, thus making a charge of the 
following composition: 


ORR 555 i Me nig hat Ba bine ena Resor 79.5% 
SR 5 a eat Nas cnt cae ie wei Moca hod 16.1% 
ENN 8092 JL 2 85 Zi Ns Won a dled aS & 4.4% 
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This mixture was being roasted from about 26% S to 
10.5%, making a 60% elimination. Each roaster was 
handling 70 to 75 tons per day, and the temperature of the 
calcines was about 1300°. Captain Stout is considering 


making 11-hearth roasters out of the 6-hearth roasters now 
at the smeltery, and bringing the tonnage up to about 130 
tons per day. 

The latest reverberatory was put into service about the 
middle of May and has two banks of burners, seven in one 
row and six in the other, using air at 35 oz. pressure, and 


‘0.30 bbl. 
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heating the oil up as high as 250° at 80 lb. pressure. The 
furnace has a straight-line roof from a point 20 ft. from 
the bridge way to the uptake. From this 20-ft. point back 
to the bridge there is a gradual rise in the roof, so that at 
the bridge the roof is 1 ft. higher. The average tonnage 
to date on this furnace was about 680, with a fuel ratio : 
of 0.55 bbl. of oil. It is claimed that tonnages of 730 and 
740 with 0.45 and 0.47 bbl. of oil were recently recorded for 
a two-day run. Calcines entering furnace were about 900°. 
With calcines entering the furnace at 1200°, Captain Stout 
figured that it would be possible to obtain a fuel ratio of 
The wall above the skimming bay, although the 
furnace had been operating only a little over five weeks, 
was nearly burned through. Considerable trouble was also 
being experienced through boiler tubes burning out. 
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A continuous skim was being used on this furnace, and 
it was said that the slags were considerably cleaner than 
with the intermittent skims formerly used. With 30% Cu 
in the matte, it was possible to get 0.30 to 0.35% Cu in the 
slag. The other furnace that was overating was using all 
the flue dust and making up the resest «f the charge with hot. 
calcines. It was averaging only 5v54tons per day. 


THE LEAD SMELTING DEPARTMENT AT EL PASO 


In the lead department at El Paso the Australian 
practice of putting the “thimble tops” on the furnaces 
had been adopted. During 1917 all the lead blast fur- 
naces of the El Paso plant were equipped with these 
tops. For a number of months furnaces thus equipped 
were run alongside furnaces with the old-style tops, 
and comparison was made of their operations. The 
comparison favore. the furnaces with the closed or 
thimble tops, and, as opportunity offered, the other fur- 
naces were changed to that style. The advantages to 
be noted were: (1) A better distribution of the charge 
in feeding the furnace, resulting in a decrease in the 
formation of accretions in the shaft and a lengthening 
of furnace campaigns; (2) decrease in lead losses 
through the stack and decrease in loss of lead per ton 
of charge smelted; (3) decrease in the quantity of 
gases passing through downtakes of furnaces; (4) 
better working conditions on the feed floor and perfect 
visibility of charge as it is dumped into the furnaces;, 
(5) lower coke percentage. 

These advantages have been largely realized, and the 
same type of top is being generally used by the lead- 
smelting plants in the West. 


EXPERIMENTATION AT THE COPPER QUEEN PLANT 


At the Copper Queen reduction works, at Douglas, 
Ariz., where the reverberatory changes were initiated, 
evidences of careful experimentation were numerous. 
In order that no mistakes be made in recording these 
experiments, I persuaded Captain Stout briefly to de- 
ecribe them, as follows: 


We have practically solved the various factors which 
enter into and control the amount of fuel capable of being 
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completely consumed within the working limits of the fur- 
naces. . 

First—A multiplicity of oil burners which permits the 
vaporized fuel to mingle with the oxygen in the combustion 
air more quickly and more thoroughly, because of the 
greater number of burners. 

Second—Heating the oil to approximately 250° F.; and, 
in consequence, maintaining its pressure up to about 80 lb., 
so as to condense (at this pressure) the hydrocarbons vola- 
tilized. This more rapidly volatilizes the hydrocarbons as 
they exit from the burner, which, combining within the 
atomizing air, creates an explosion, with a rapid elevation 
of teegennet thus rapidly volatilizing the remainder of 
the fuel. 

Third—The use of air at about 30 to 40 oz. pressure for 
atomizing, and approximately 10% of the total air required 
for theoretical combustion. 

Having obtained these factors, we are able to burn 1 lb. 
of oil for each 26 cu.ft. of available combustion-chamber 
space within the confines of the furnace for a distance of 
35 ft. of flame length. This is arrived at by taking out 
the space occupied by the charge and slag. We burn in a 
90 x 20 ft. furnace from 500 to 600 bbl. of oil per day. 

The limiting factor on this fuel consumption, with the 
flame length of only 35 ft., is the quantity of air which our 
old boilers and old flues will permit us to draw through the 
furnaces. In other words, we are limited. At the Calumet 
& Arizona smeltery they have been able, with their boilers, 
to draw sufficient air through the furnaces to burn about 
the same quantity of oil in a day. In other words, we re- 
gard a reverberatory furnace as a combustion chamber for 
burning fuel; and the melting process and the metallurgy 
will take care of itself. 


THE FUEL RATIO ON THE CHARGE 


The daily variations in the same plant in the fuel ratio, 
and as between different plants with approximately the 
same slag, caused Mr. Samuels, of our investigation de- 
partment, to take up this phase of the question; and the 
result of his experiments is that we are content with the 
assumption that it is inversely as the temperature of the 
calcines entering the furnaces. For all practical purposes, 
this is the only factor involved with the fuel ratio, question, 
assuming that the oil is burned to %% CO in the uptake, 
and that there is a multiplicity of burners to insure a high 
temperature focus at the burner end. Mr. Samuels has 
also worked out that the only function which the fuel of 
the reverberatory furnace performs is raising the tempera- 
ture of the calcines up to fusion point, which is approxi- 
mately 2000° F. The heat of the combination of silicates ex- 
ceeds the latent heat of fusion, so that the resulting slag 
— matte would be superheated approximately 456° Fahr- 
enheit. 

With this end in view, Mr. Samuels plotted the fuel ratio 
and temperature of the calcines actually entering the fur- 
nace through the 6-in. feed pipes in the roof; and his 
assumption has been practically verified. Relatively speak- 
ing, our results so far give for 500° F. temperature of 
charge, a fuel ratio of 0.77 bbl. of oil per ton of charge; 
and with 860° F. temperature of calcines, a fuel ratio of 
about 0.59 bbl. of oil. The 860° was the maximum tem- 
perature we could obtain. This was because of the loss of 
heat in transit from our roasters. We know, also, that at 
El Paso, with a temperature of charge of approximately 
200°, 0.95 bbl. of oil. is required as a fuel ratio. A rough 
plotting of these points demonstrates that a fuel ratio of 
0.50 bbl. of oil, or possibly 0.45, is not an excessive predic- 
tion if we can insulate against the loss of heat in calcines 
so that they will enter the reverberatory furnace at about 


1150° F. The lower hearths of our roasters average about 
1300°. Our investigation along this line has not yet been 
completed. 


CLEANING OF REVERBERATORY SLAGS 


The subject of cleaning reverberatory slags is old. It was 
proved at Anaconda that the variation of content of copper 
slags from skim to skim was due to a blanket or scum on top 
of the reverberatory slag in the skimming end, the scum be- 
ing composed partly of unfused material. At Anaconda the 
continuous skim was put on the reverberatory furnaces, al- 
lowing the blanket to remain on top of the slag, which holds 
back the unfused ore floating in the center of the furnace, 
and at a point where the temperature was high enough to 
complete the fusion. A limpid slag flowed under the blanket, 
much reduced in copper content. 

From our experiments in furnace capacities and short- 
ening of flame, it was practically proved that the skim- 
ming end of the furnace was absolutely useless, and per- 
formed the miserable function of radiating heat and chill- 
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ing the slag to a point where fusion was not completed. 
Mr. Butler then conceived the idea of melting the charge 
in one end, taking the flue out of the center of the furnace, 
and changing the other end of the furnace by narrowing 
it up to a reverberatory settler in which a small quantity 
of oil will be burned. The effect will be to elevate the tem- 
perature at the top of the slag and complete the fusion. 
We will soon begin to alter one of our furnaces for this 
experiment. 


THE WASHING OF REVERBERATORY SLAGS 


In 1903 I erected a reverberatory settler, through which 
I ran reverberatory slag, and in this settler, which was 
fired by oil, low-grade pyrite was thrown over the surface 
of the slag during its quiescent period, forming about a 
10% matte. The copper in the reverberatory slag entering 
the settler was 0.42% for the year, and at leaving was 
0.22% for the year. In the double-end fired furnace, pro- 
posed by Mr. Butler, it is our intention to endeavor to wash 
the slag in the settling end by the addition of a small 
amount of low-grade pyrite, blown over the surface; and 
to maintain the temperature of the slag in the skimming 
end by the burner at a temperature where this washing 
material is completely fused. Efforts to produce these re- 
sults in the ordinary reverberatory furnace have failed, 
because the temperature at the skimming end on the sur- 
ae - the slag was so low that fusion could not be com- 
pleted. 


THE CLEANING OF CONVERTER SLAG 


_ All attempts to clean converter slag by pouring it molten 
into the reverberatory furnace have failed. We are of the 
opinion that this is due to the fact that converter slag of 
about 22% silica content is heavier than reverberatory slag, 
and a stratification takes place in the reverberatory furnace. 

Since all attempts at a solution of this problem have 
failed when attacked in this manner, we purpose to go back 
to the converter and run as high a silica slag in the con- 
verters as possible, to see if that will reduce the amount 
of magnetite in the converter slag, and thus eliminate the 
tendency to stratification. 

With a 12-ft. upright Great Falls converter, we have 
been able successfully to get a 40% silica slag by blowing 
in the silica, crushed to pass through a %-in. mesh, con- 
tinuously during the entire blow from matte to white metal. 
The addition of this silica, which was not put in by a boat 
and in large quantities at a time, but was blown in con- 
tinuously, kept the converter cool, and the whole operation 
was entirely successful. Our next step will be to put the 
converter slag in the reverberatory furnace, for which we 
are arranging launders, and we expect to have that ex- 
periment in operation within a month. 

It will be noted, therefore, that, considering the five sub- 
divisions in our problem, we have actually accomplished: 
(1) The increase in furnace capacity (we have been able 
to obtain with hot calcines as high as 900 tons from a 90-ft. 
furnace); (2) the decreased fuel ratio, in so far as our 
temperature of calcines will permit; (3) the double-end- 
fired furnace is yet to be demonstrated; (4) the washing 
of the slag, which had been demonstrated some years ago; 
(5) the cleaning of the converter slag by running it highly 
siliceous from the converter—we have progressed in this 
to only the point of making a highly siliceous slag. 


Captain Stout will, no doubt, publish a full account 
of the experiments and results as soon as they are com- 
pleted. It has always been the policy of the Phelps Dodge 
Corporation, under the leadership of the late lamerted 
Dr. James Douglas, to give to the profession any facts 
pertaining to the technical operation of the plant that 
might be of value elsewhere. 


THE CALUMET & ARIZONA SMELTING PLANT 


At the Calumet & Arizona Co.’s plant at Douglas, 
Ariz., H. A. Clark, smeltery superintendent, after show- 
ing me everything of interest about the plant, kindly 
furnished the following data regarding his experience 
with the reverberatories: 


Prior to January, 1918, the best tonnages, to my knowl- 
edge, on reverberatory furnaces of 19 ft. x 100 ft. inside 
measurements, was an average of 400.1 tons per day, dry 
solid charge, on 0.75 bbl. of oil per ton. This was accom- 
plished at the Calumet & Arizona smeltery, at Douglas. 
The Copper Queen plant here has never approached these 
figures in tonnage with the same sized furnaces. Conse- 
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quently, H. H. Stout, now superintendent of the Copper 
Queen plant, working with the object of increasing ton- 
nage, decided to enlarge the size of the reverberatory up- 
take at the Copper Queen plant from 33 sq.ft. to 80 sq.ft. 
outlet, on account of the low draft in the uptake of his fur- 
naces. The result was that there was an increase in fur- 
nace tons per day from approximately 350 to 600. The 
increased area of outlet reduced the gas velocity from 75 
ft. per sec. to 40 ft. per sec. After’ the furnaces had been 
in operation about three weeks, the front and uptake 
burned down, on account of not having control of the fire 
zone. 

At this time I increased the uptakes on the furnaces at 
thy Calumet & Arizona plant from 30 sq.ft. to 70 sq.ft. 
outlet, which augmented the furnace capacities from 400 
to 650 tons per day. With the benefit of Mr. Stout’s ex- 
perience with his front and uptake, we started experiments 
with the control of the smelting zone by the admission or 
non-admission of air through dampers at the burner holes, 
with the result that our output was increased to over 900 
tons per furnace day. This enormous gain over the old 
operation was accomplished by being able to burn 200 addi- 
tional bbl. of oil, or a total of 500 per day in the same fur- 
nace, when previously it was possible to burn only 300 bbl. 
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Results of best thirty days’ continuous operation: 


Furnace No. 2 Furnace No. 4 
Average dry tons solid charge per furnace day... 794.6 779.6 ‘ 
Bbl. oil per dry ton solid charge................ 0.622 0.617 
Record day’s run during 30-day period: 
Dry tons solid charge — furnace day........... 921.2 8 
Bbl. oil per dry ton solid charge................ 0.550 0.57] 


GENERAL DATA 
PerCent. PerCent. PerCent. PerCent. r Oe 
SiO, Al,O, FeO ao” So 
Average slag analysis 
(includes converter 


SR eons 35.2 won 46.0 5.6 0.45 
Average matte........ . Vee” ~~ LaaeKs 25.9 


Screen analysis of charge: 


Per Cent. 
II 6 os o.c'sic eens SoS cess hee ees 3.8 
SUR NOs soa cies 8 ods Wh eres cae Chee eee 13.0 
DUR OME MOOD kine aindicc o> Gv s0 Sdn Awe Coe eS 41.5 
pO RE Ae eee ree 61.7 


Average temperature charge estimated a 830° F. 
The sulphuric-acid department of the Calumet & Ari- 
zona Mining Co. is a new adjunct, the acid being used 
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FIG. 3. STRAIGHT LINE DIAGRAM OF SULPHURIC ACID PLANT 


per day. The combustion and control of the fire zone by 
dampers was perfect, confining combustion to the first 30 
ft. of furnace and preventing the flames from carrying 
through to the front or uptake end, as had happened before, 
with disastrous results to the brick. Of the total charge, 
92% is delivered in the first 30 ft. of furnace; the remain- 
der is for protection of side walls only. All material is 
side charged. The temperature at the fronts is from 2300° 
F. to 2400° F., or the same as when the fire zone was not 
under control. Another point not to be overlooked is the 
conservation of heat in the calcines between the roasters 
and reverberatories. We have always watched this point 
carefully, and it is a vital consideration when dealing with 
large furnace tonnages and aiming at fuel economy. Data 
of reverberatory operations are given in the accompanying 
table, No. 1. 
With regard to giving credit to whom it really belongs, 
I will say that all smelteries in the West are now copying 
our furnace model and operation. Credit for the opening 
up of the uptakes to provide sufficient outlet to reduce the 
gas velocity from 75 to 40 ft. per sec. is due to H. H. Stout, 
superintendent of the Copper Queen plant. The credit for 
the complete control of the smelting or fire zone by manip- 
ulation of the air inlet, and not by adjusting the oil flow 
through the burners, is rightfully claimed by Mr. Cole and 
Mr. Jacks, of the Calumet & Arizona metallurgical staff. 
The oil regulation has nothing to do with the control of 
the fire zone, for the reason that one is compelled to burn 
approximately 500 bbl. of oil to smelt 800 or 900 tons of 
ore; if the oil supply is reduced slightly the tonnage will 
be reduced three to one; and consequently the oil ratio will 
go up, as nearly all the smelting is done within a range 
of 100° temperature. There is thus no way of controlling 
the smelting zone except by the air manipulation at the 
burner end, and the conservation of heat between the 
roaster discharge and reverberatory charge-hole. 
TABLE I. REVERBERATORY DATA, CALUMET & ARIZONA 
MINING COMPANY 
Furnace No 2 Furnace No. 4 


NURI o's oR ie ss isa sos 69 ee Jan. 9, 1918 
Total elapsed time to June 21,days..... hace = = 134.000 163.000 
Total furnace days (24-hr. days in operation)... 130.567 157.616 
Per cent. operating time to total elapsed time... 97.44 96.70 
Dry oe — au ae ay Se nb 707.0 675.2 
Bbl. o r ton solid charge (gross oil con- 
fy ~ ; segs S Uctalalouekiteic cy sists thse ws = 0. 9h. 0.697 0.707 
Tons liquid converter ayer furnace day....... 104.0 88.5 
Draft in uptake (inches of water).............- 0.18 0.22 


(a) Includes all oil for firing up furnaces. 


for the leaching of the ores at Ajo, Ariz. A description 
of the plant, compiled by the superintendent of the acid 
department and furnished by Mr. Clark, follows: 


Sulphuric-acid manufacture by the chamber process con- 
sists of the following essentials: (1) Formation of sulphur 
dioxide; (2) oxidation of sulphur dioxide to sulphur triox- 
ide; (3) union of sulphur trioxide with water to form weak 
sulphuric acid; (4) concentration of all acid formed to a 
gravity of 60° Baumé, or approximately 78% monohydrate 
sulphuric acid; (5) recovery and utilization of oxides of 
nitrogen used as catalytic agent in the oxidation of sulphur 
dioxide to sulphur trioxide. 

The methods by which these mentioned reactions are 
brought about are shown in Fig. 3. Sulphide ores are 
roasted in Herreshoff furnaces, giving a gas containing 
from 5.5% to 7.5% sulphur dioxide at a temperature of 
from 850° to 900° F. The oxidation of this to sulphur tri- 
oxide is brought about by the catalytic action of oxides of 
nitrogen, formed by the action of sulphuric acid on nitrate 
of soda in the pose of the hot furnace gases in the niter 
house. From here the gases pass into and up through the 
Glover tower, where from 20% to 25% of the total conver- 
sion into sulphur trioxide takes place. From the Glover 
tower the gasses pass into chambers, ard during passage 
through these the moisture is added either in the form of 
steam or as finely atomized water; this combination forms 
weak sulphuric acid, which is concentrated by circulating 
through the Glover tower. 


TABLE II. DATA ON OPERATION, CALUMET & ARIZONA 
MINING CO. 


I a oa os lee ee Rates Uae elereter ane 4 

Per cent. sulphur in ore............ ee eee Ca a ae 28-38 
POE CRG MM IAE ER OUPCIIOD 05 5s cco c see te cerecbeossns 6-12 
Tons of calcines per furnace day.............. bi ee .... 62-70 
Tons of flue dust recovered daily...................0.0.0055 3- 

Per cent. SO, in gas........... ; Str oe 5.540 7.5 
I I Bois 5 hoods ccc cos oh ceweewe es eeeesan 850-900 
Daily acid production, as tons 60° Baumé.................... 220 
PEM ONIIEEE TERING BO 0 655055 0.0.9 <6 p.0)s Sin es wp nae DOS. 6 Ke ve 3,200 
Niter consumption per cent. on sulphur in acid produced....... 3.00 
Strength of acid produced, deg. Baumé....................... 60-62 
Chamber exit gases, SO., per cent...... : Pos pai caters 0.12 
Chamber exit gases, O, mer Cont... 5 ...cc cc cece cee cneees 4 
Chamber space per lb. of sulphur in acid produced, cu.ft......... 20.0 
Gay-Lussac space equivalent of chamber space, percent......... 3.97 


From the last chamber the gases (containing only a trace 
of sulphur dioxide and from 3% to 5% of oxygen, the in- 
ert nitrogen which was present in entrance gas, and the 
oxide of nitrogen used catalytically) pass into the Gay- 
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Lussac towers, where the oxides of nitrogen are absorbed 
in cold sulphuric acid and returned to the acid-making cycle 
by circulating the Gay-Lussac acid on the Glover tower, 
where the reacting hot gases cause the liberation of the 
oxides of nitrogen from the acid. Thus the nitrate of soda 
charged in the niter house represents the loss in the process, 
due to faulty absorption in the Gay-Lussac towers, and the 
formation of nitrogen and oxides of nitrogen which are not 
absorbed by sulphuric acid. The plant has been in con- 
tinuous operation since Mar, 24, 1917. 

The dimensions and description of the main units are as 
follows: 

The Glover tower is an acid-proof brick tower with lead drip 
curtain and exterior steel framework, octagonal in shape, height 
56 ft. and diameter 22 ft. The packing of the Glover tower con- 
sists of acid-proof tile 12x 6x14 in. The cooling chambers are 23 
in number and each consists of a circular steel cage, lead lined, 
41 ft. in height and 17 ft. in diameter. ; 

The main chambers are six in number, rectangular in shape, 
with steel framework. The lead curtain is supported by horizontal 
straps bolted to angles of the framework. The chamber dimensions 
are 143 ft. 6 in. long, 59 ft. wide and 41 ft. high. The total cham- 
ber space, including cooling chambers, is 2,300,000 cu.ft., which 
gives a ratio of 20 cu.ft. chamber space per lb. of sulphur in acid 
when the plant is producing 220 tons of 60° acid per day. 

The pressure fans are steel framework, lead tined, with 8 x 4 ft. 
cast regulus metal impellers. 

The Gay-Lussac tower is of unit type construction, with 12 
cells each 13x13x 45 ft. high. The towers are built entirely of 
acid-proof brick and packed with acid-proof tile the same size as 
in the Glover tower. The complete tower unit is inclosed in 2 
lead drip curtain, supported by steel framework. The total capac- 
ity of 12 tower cells is 91,300 cu.ft., or an equivalent to 3.97% of 
chamber space. iF - 

The storage tank for shipping acid is of steel and is of 5000 tons 
capacity. ; 

The pumping equipment for all 60° acid consists of 10 standard 
wrought-iron blowcases, operated by compressed air, with a capac- 
ity of 20 tons each; and for handling chamber or weak acid a fiye- 
stage lead air-lift pump is provided. ’ ' 

Small shipments of acid are made in standard wrought-iron acid 
drums, but most of the acid is shipped in 50-ton capacity unlined 
steel tank cars similar to those used in oil service. ; 

The chamber and Gay-Lussac capacity is ample for a plant in 
steady operation, and economical in the use of niter under all 
weather conditions. 


Table II gives data on operations. 

The plant has worked successfully since the day it 
was started, using nothing but the sulphur in ores from 
the Bisbee mines with a sulphur content of about 30%, 
and no special ore or pyrites have been used. 


THE INTERNATIONAL SMELTING PLANT 


At the International Smelting Co.’s plant at Miami, 
of which L. O. Howard is superintendent, it was ob- 
served with great interest that the method for handling 
flotation concentrates after roasting was working ex- 
cellently, no dust being noted in the vicinity of the dis- 
charge hoppers. The cars which are used to transfer 
the dust from the roasters to the reverberatories have 
a special pipe connection for the return of the gases 
and light dust to the Cottrell apparatus. At the rever- 
beratory furnaces, the charge slides have packed rod 
handles, preventing dust escaping on top of the arch, 
thus preserving the brick work. 

A post-hole digger is used for sampling flotation con- 
centrates; it is about 4 in. in diameter and is said to 
give good results. The peculiarity about this plant is 
that practically all the charge is flotation concentrates, 
200 mesh or finer. The average charge to the reverbera- 
tories is Cu 26.479, Ag 0.71 oz., Au 0.008 oz., SiO, 
17.73%, Al,O, 6.42%, Fe 17.15%, CaO 3.83%, S 19.73%, 
H,O 13.56%. The average slag produced is Cu 0.82%, 
Ag 0.26 oz., SiO, 41.08%, Al,O, 13.35%, FeO 32.80%, 
CaO 6.99%, S 0.42%. The furnaces are 120 ft. long 
by 21 ft. wide, and the ratio of oil to solid charge is 
0.77 bbl. The average bullion produced from the con- 
verters is 99.32% Cu, 2.82 oz. Ag, and 0.039 oz. gold. 

The Cottrell plant is one of the most efficient to be 
found anywhere. It is placed above the roasting, or 
rather drying, furnaces, and there is absolutely no vis- 
ible discharge from the pipes above the building. 

The New Cornelia Copper Co.’s plant at Ajo, Ariz., 
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is a novelty in many ways. In the first place, the ore 
has turned out slightly higher in grade than the es- 
timates made before the mine was developed—something 
unique in the history of porphyry coppers. The leaching 
plant is running smoothly. There was some trouble at 
first, owing to the presence of ferric iron in the elec- 
trolyte. This was overcome by the introduction of sul- 
phur dioxide gas, obtained by roasting some of the 
Bisbee ores. The fine-crushing plant at Ajo, designed 
by David Cole, of El Paso, is an efficient installation. 

The capacity of the leaching plant is 5000 tons in 24 
hrs., and the output of electrolytic copper is 100.000 Ib. 
per day. The ore is ground to pass }-mesh screen. An 
interesting sampling device for the crushed ore, as de- 
signed by Mr. Cole, has been installed. The ore average 
heads for 1917 were Cu 1.68%, tailings 0.37% ; this in- 
cludes all the tailings for the year of starting the plant. 
The ore averages 66 to 68% SiO,, 14 to 16% AI,O,, 4.5 to 
5% Fe, 0.2 to 0.3% CaO, 1.5% MgO; the tailings are 
97% of the original ore. The electrolyte has 2.5% total 
Fe, 0.02% SiO,, 2.96% Al,0,, 1.49% MgO, 0.041% CaO, 
0.012% Cl, 2.09% H,SO, 0.18% P.O, 0.35% MnO, 
2.71% Cu; total in the form of sulphates, 22.553 per 
cent. 

In addition to the electrolytic copper output, there is 
produced daily 20 tons of cement copper (70% Cu), 
precipitated by scrap iron from the spent electrolyte. 
The plant employs 850 men and uses 8000 kw. electrical 
power. Pumping is one of the big items of expense. 
The plant is equipped with the Hulett unloader, with a 
12-ton bucket, and has a capacity of 500 tons per hour, 
for unloading tailings from the leaching tanks. The 
tanks are of concrete, lined with 6 Ib. lead on the sides 
and 8 lb. on the bottoms; the lead in the bottoms contains 
4% antimony. 

The town of Ajo has been carefully laid out, with 
a view to the comfort and convenience of all its 
inhabitants. The welfare of the employees has been 
particularly looked after, and the codperative store is 
so efficient that prices are lower in Ajo than in any 
of the other camps visited, and supplies of all kinds, 
including food, are as good as can be obtained any- 
where. For the amusement of the employees when not 
at work a plaza has been provided, where on special 
occasions music is rendered by a band; and provision 
has also been made for usual recreations, such as 
baseball, and other outdoor sports. The town also 
possesses schools and hospitals of the most approved 
type. The principal buildings are of concrete. 

The New Cornelia company’s officials in charge are: 
M. Curley, general superintendent; W. M. Griffith, chief 
engineer; J. A. Potter, superintendent of plant, and 
H. A. Tobelmann, metallurgist. A. G. McGregor, 
Warren, Ariz., late of the firm of Repath & McGregor, 
is responsible for the design of the New Cornelia and 
many other Arizona plants. 


TACOMA SMELTING PLANT 


At the Tacoma Smelting Co.’s plant, of which H. Y. 
Walker is general manager, and G. M. Kerr, general 
superintendent, there was shown another of the 13 x 
80-ft. Peirce-Smith type converters, but with the modi- 
fied hood of Van Amberg’s patent. Experiments, under 
the direction of W. H. Howard, consulting engineer, 
are there being carried out for the recovery of the 
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sulphur in various forms from the gases. The results 
so far obtained are encouraging. 

By increasing the supply of air to the burners on 
the reverberatory furnace, over 600 tons daily of 
charge has been smelted at a fuel ratio of 0.63 bbl. 
of oil per ton. The electrolytic copper refinery at 
this plant has several novel features, particularly the 
Van Amberg greasing machine for starting sheets. 


MISCELLANEOUS CANADIAN PLANTS 


At the Victoria Chemical Co.’s plant in Victoria, B. C., 
some interesting substitutions were made on account 
of the scarcity of Doulton stoneware and other mate- 
rials, caused by the war. Perhaps the most notable was 
the substitution of steel cylinders lined with lead and 
acid-proof brick for the condenser wall for nitric acid, 
and the use of cast iron containing 15% of silicon, 
cast locally, for the connecting pipes for nitric acid. 

To show the rapid progress in the manufacture of 
explosives, it is sufficient to state that Canadian Explo- 
sives, Ltd., had just installed the latest apparatus for 
the manufacture of TNT and had used it only a few 
days when an improved French process was called to 
their attention; and, as it was so much better than the 
older process, it was substituted at once and the former 
plant “scrapped.” The process was materially cheapened 
by the introduction of this invention. 

At Trail, B. C., the Consolidated Mining and Smelting 
Co. of Canada’s plant has branched out materially, and 
is now turning out as much as 50 tons of electrolytic 
zine daily, about 30 tons of electrolytic copper, besides 
electrolytic lead, refined silver and gold. 


THE GREAT FALLS SMELTERY 


At the Great Falls plant of the Anaconda Mining 
Co. a wonderful change is seen. A few years ago 
this plant was one of the largest copper concentrating 
and smelting plants in the country. Today copper 
smelting is not carried on except in one furnace to 
handle byproducts, the main business of the plant being 
the electrolytic refining of copper and the leaching and 
electrolytic refining of zinc. In addition to these activi- 
ties the plant has a newly installed wire mill and electric 
furnaces for the production of ferromanganese for the 
United States Government; also a fire- and building- 
brick plant. 

The capacity of the old electrolytic copper refinery 
was 5,000,000 Ib. per month, but the new refinery has 
a capacity of 15,000,000 lb. The zinc refinery is turn- 
ing out on an average of 100 tons daily of electrolytic 
zinc. A. E. Wiggin has recently been appointed gen- 
eral superintendent and J. O. Elton, assistant superin- 
tendent. 

[THE WASHOE REDUCTION WORKS 


At the Washoe Reduction Works, Anaconda—Fred- 
erick Laist, manager, L. V. Bender, superintendent— 
pulverized coal is used entirely at the reverberatory 
furnaces and with great success. 

In the converter plant at the Washoe an enormous 
reverberatory has been put in operation to treat the 
converter slag hot, by mixing it with concentrates 
carrying sufficient sulphur to clean the slags. 

This furnace is treating approximately 1000 tons of 
material daily, of which a little over 50% is molten slag, 
the remainder being a mixture of calcined concentrates 





Vol. 106, No, 3 


and raw concentrates, together with siliceous fettling 
material. About 8% of fuel is used to melt this charge, 
and naturally this percentage will vary with the propor- 
tion of solid material in the charge. 

In order to make this type of furnace work success. 
fully it is necessary to get a reasonably good mixture 
between the sulphur-bearing material and the moltin 
converter slag in order that the magnetite in the latter 
may be reduced to the FeO condition and thus be 
removed in the slag. 

The side walls of the furnace are protected by the 
siliceous fettling material which is fed along the sides 
of the furnace. It is an interesting fact that the fur- 
nace is able to run on a very low SiO, and high Fe slag. 

At the brick plant, which is a department, there are 
being manufactured in an Oregon kiln 50,000 brick 
daily from flotation tailings; and at this plant the 
company is making the brick for the new stack being 
constructed near the old main stack of the plant. 
Incidentally, this new stack will be enormous in size, 
its dimensions being 525 ft. in height and 60 ft. inside 
diameter at the top. There will be a large Cottrell 
installation at the base; and the material caught by 
means of this apparatus will. be smelted in a special 
reverberatory. The new research laboratory at this 
plant is a feature well worthy of the consideration of 
all large operating companies. 


TOOELE PLANT OF THE INTERNATIONAL SMELTING Co. 


At the Tooele Plant of the International Smelting 
Co., the slag reverberatory for the lead furnaces was 
abandoned because the zinc in the slag built up accre- 
tions in the bottom. The blast-furnace men in the lead 
department have a lunch room set apart for their special 
kenefit, and no one is allowed to touch his lunch before 
washing thoroughly. This prevents lead poisoning. 

It has been proved at the Tooele plant that it does 
not pay to resmelt slag shells. The average slag in 
the lead blast furnaces is 30% SiO,, 38% FeO + MnO, 
15% CaO, 9% ZnO, 0.32 oz. Ag, 1.1% Pb and 0.25% Cu. 
The first matte runs 23 to 25% Cu, 14% Pb and 20 to 25 
oz. Ag. The bullion runs 98.5% Pb and 80 to 120 oz. 
cf silver. 

The Dwight & Lloyd sintering machines have been 
speeded up so that each one now has a capacity of 250 
tons per 24 hours. In the Tooele plant, as in nearly 
all installations using these machines, and to avoid 
explosions in the dust chambers, a preliminary roast 
is given to all sulphides to remove the loose atoms 
of sulphur. Interesting experiments are being con- 
ducted on a special form of Cottrell apparatus, which 
is much cheaper in cost of installation than the standard 
apparatus, and at the same time just as efficient. At 
this plant the matte from the lead furnaces is blown 
first without silica in converters and the fumes are 
caught in a baghouse. When all the lead is removed 
the matte is blown in a copper converter. William 
Wraith is general manager, O. M. Kuchs, assistant 
manager, and A. B. Young, acting superintendent. 


MISCELLANEOUS SMELTING PLANTS 


At the Garfield Smelting Co.’s plant, R. F. McElvenny, 
piant manager, and A. H. Richards, assistant super- 
intendent, there have been installed 13 x 30-ft. con- 
verters using the Tacoma hood; and here, as at the 
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other plants of this company, the Garr silica gun is used 
instead of boats for distributing the silica necessary to 
form slag in the converter. As an example of the 
benefit of this method, in one campaign there were 
produced 15,300 tons of copper, an average of 103 tons 
per converter day. The only repairs necessary at the 
end of this campaign were in the vicinity of the tuyere. 
The reverberatories at this plant use flat burners for 
pulverized coal and they have been found to be better 
than the round burners in protecting the arch. An 
average of 600 tons per furnace day on 15% fuel has 
usually been maintained. 

At the Midvale plant of the United States Smelting 
Co., E. H. Hamilton, superintendent, Robert Wallace, 
assistant superintendent, the special things to be noted 
were the charging apparatus for the lead blast furnaces, 
and the concrete shaft to a lead blast furnace with a 
brick lining and loose reinforcing; also the recovery 
of metallic arsenic as a byproduct from blast-furnace 
flue dust and the recovery of electrolytic cadmium. 

At the Murray plant of the American Smelting and 
Refining Co., W. W. Norton, superintendent, a careful 
study of the Australian type of “thimble top” for lead 
furnaces has been made. A most ingenious set of 
ventilators has been devised for the lead furnaces— 
the lead-well, tap spout and settlers—so that the work- 
men are absolutely protected from lead fumes. The 
precautions as to employees washing before eating are 
insisted upon here. 

At the United States Metals Refining Co., Grasselli, 
Ind., W. Thum, superintendent, where the Betts elec- 
trolytic process has been developed largely, Mr. Thum 
kas designed a special electrolytic tank with independent 
supports for the electrodes. He finds that redwood is 
the best lumber for such tanks and he prefers stave 
construction. 

At the International Lead Refining Co.’s plant at 
East Chicago; Ind., George P. Hulst, assistant general 
manager, has designed a special furnace for treating 
litharge or softener skims. He claims that this furnace 
gives a clean hard-lead slag and clean bullion and does 
away with the necessity for using residue furnaces. 

In connection with the reference to the 13 x 30-ft. 
Peirce-Smith converters, used in several of the larger 
plants in the West, it is interesting to note that at the 
Perth Amboy plant of the American Smelting and 
Refining Co., a large converter of this type, but only 
10 ft. in diameter, was installed some years ago. It 
was found soon afterward that the supply of matte was 
not sufficient to warrant a furnace of this size, so the 
furnace was cut in two, with satisfactory results. One 
must cut the coat according to the cloth or, in other 
words, choose his unit according to the quantities he 
has to handle. 





Zinc-Dust Analysis 
BIBLIOGRAPHY 


The following list is abstracted from L. A. Wilson’s 
article on zinc-dust analysis, containing a description of 
an improved modification of the Franz Meyer method of 
estimating zinc content of zinc dust, and presented at 
the 2ist annual meeting of the American Society of 
Testing Materials: 
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Sulton—“Volumetric Analysis,” Eighth Edition, p. 385. 

Nissenson—“Untersuchungs Methoden.” 

Liebig—“Zine und Cadmium,” p. 30. 

Sharwood—Eng. and Min. Jour., Vol. 93, 1912. 
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Sharwood—Bull. 129, Am. Inst. Min. Eng., 1917. 

Clennell—Eng. and Min. Jour., Vol. 95, 1913. 

Seo’ t—“Standard Methods of Chemical Analysis,” Second 
Edition Revised, p. 487. 





Auction of Nitrate Lands At 
Santiago, Chile 
The following lands will be auctioned on Aug. 10 at 
Santiago, Chile, and contain an estimated amount of 
mixed nitrates as indicated. The reserve price in gold 
at 18d. per peso is also given. 
TERRENOS DE LEALTAD DEL TOCO 


Lot N—5,132,722 quintals at P0.25 
Lot S—1,536,231 quintals at 0.25 


TERRENOS AL NORTE DE LA OFICINA COYA 


Lot No. 1—7,677,897 quintals at P0.25 
Lot No. 2—8,325,642 quintals at 0.25 
Lot No. 3—7,744,408 quintals at 0.25 
Lot No. 4—8,009,327 quintals at 0.25 
Extra— 206,106 quintals at 0.10 


TERRENOS ALREDEDOR DE LA OFICINA PAN DE AZUCAR 
Lot B— 1,582,354 quintals at P0.20 
TERRENOS SAN JUAN DE SOLEDAD 
Lot C—2,546,826 quintals at P0.25 

TERRENOS AL PONIENTE DE ROSARIO DE HUARA 
892,712 quintals at P0.20 
TERRENOS AL PONIENTE DE SANTA ROSA DE HUARA 
1,188,308 quintals at -P0.20 
TERRENOS AL PONIENTE Y SUR DE CONSTANCIA 
1,093,756 quintals at P0.25 
TERRENOS AL PONIENTE DE LA OFICINA MOROUSSIA 
1,325,731 quintals at P0.20 
TERRENOS AL SUR DE LA OFICINA VALPARAISO 
2,602,957 quintals at P0.20 


A Spanish quintal is approximately 100 Ib. Further 
information can be obtained at the Seccion Salitre of the 
Ministerio Hacienda, in either Valparaiso or Tarapaca. 
Chile. 
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Renewing their offensive on July 15, in an attack ex- 
tending from near Chateau-Thierry to Massiges, the 
Germans made little headway, though crossing the 
Marne from Jaulgonne to Beuilly; the French and 
Americans immediately counter attacked. Previously 
the Allies had begun an offensive against the Aus- 
trians in southern Albania, driving the latter back 25 
miles, taking Berat, thus completing a single front of 
200 miles extending from the Adriatic to Saloniki, on the 
Aegean. Small gains were made against the Germans 
opposite Soissons and at various other points on the 
Western front. Kem, on the White Sea, was occupied 
by the British. In Germany, Von Hintze, a Pan-German, 
was appointed foreign minister in place of Kiihlmann, 
resigned. Haiti declared war on Germany on July 15. 

Government control of telegraph, telephone, cable and 
radio lines in the United States, during the war, was 
approved by the Senate, and the measure signed by the 
President on July 16. The Agricultural bill was 
vetoed, because of the clause contained fixing the price 
of wheat at $2.40 per bu. Higher taxes on excess 
profits were recommended by Food Administrator 
Hoover. Exportation of certain foodstuffs to Mexico 
is to be allowed conditionally, it was announced. Dr. 
E. A. Rumely, controller of the New York Evening Mail, 
was charged with having purchased that paper with 
funds obtained in Berlin and with directing its policy 
accordingly. 


Crisis in Gold Mining 


To the end that some relief may come to the gold- 
mining industry, Delegate Sulzer, of Alaska, recently 
called a conference of Western Congressmen and prom- 
inent mining men, who met at the office of Congress- 
man Taylor, of Colorado, according to a bulletin of the 
American Mining Congress. A committee was appointed 
composed of Messrs. Taylor, of Colorado; Raker, of 
California; Welling, of Utah; Smith, of Idaho, and 
Miller, of Washington. 

At a meeting of this committee it was suggested that 
several prominent men representing the mining in- 
dustry, the Government and monetary interests of the 
country be selected to act in an advisory capacity to 
the committee. The advisory committee is anxious to 
have suggestions from mining men as to how the sit- 
uation can be met. It is hoped through the activity 
of this committee that some plan may be worked out to 
assist the gold-mining industry. Those that have sug- 
gestions to make have been requested to send them 
to the Washington office of the Mining Congress. 

The gold supply of the world has been falling off 
rapidly. The increase in demand for money, created 
by the increase in business transactions, has been met 
with currency, promises to pay, notes of credit—good 
notes so long as the gold foundation upon which they 
vest is kept at a proper ratio. 

The cost of gold-mining has been and is rapidly in- 
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creasing, though the value of the output remains sta- 
tionary. Gold production has reached a crisis. Though 
production has been gradually growing less, present 
conditions will shut it off altogether, except in mines 
where gold is a byproduct. Gold production is on the 
verge of a precipice and, unless help is given, cannot 
continue. Low-grade gold mines are now operated at 
a loss, and there appears to be no hope for the future. 
Liberty Bonds are a promise to pay in gold. If pro- 
duction is stopped, the gold cannot be available for their 
redemption. A world effort to liquidate would produce 
a money panic which would put gold in its proper rela- 
tion to general prices. A better method must be found. 

Many things may properly be done for gold mining. 
First, gold production may be relieved from the re- 
quirements of the war excess-profits tax law. Second, 
gold mining may be classed as a war industry, through 
which preference may be given in obtaining its sup- 
plies. Third, freight-rate advances as relating to gold 
mining may be remitted. Fourth, its employees may be 
made immune from draft. 

The American Mining Congress advocates that the 
embargo be lifted upon the exportation of all newly 
produced gold, and the present and future gold pro- 
duction allowed to take advantage of the premiums 
which now or hereafter may obtain. The present 
foreign 4% is not consequential except that it brings 
hope to the gold miner that he has an even chance in 
the world’s market. It appears that, unless substantial 
help is given, gold will be at a premium of 50% within 
five years. 

The appeal of the gold industry to the nation has been 
unheeded ; the appeal of the nation to the gold industry 
will be heeded, but the unwatering of abandoned mines, 
the rebuilding of abandoned treatment plants, the as- 
sembling of working organizations, will be as tedious as 


the assembling, training and equipment of an army 
from raw material. 





Exempt Canadian Coal Miners 
Conditionally 


Coal mining is classified in Canada as a work of 
national necessity, and coal miners are dealt with as a 
special class in the enforcement of the Military Service 
Act of Canada. The course to be pursued in regard to 
application of conscription to miners has been a matter 
of serious consideration to the tribunals charged with 
power to grant exemptions, temporary and permanent, 
in British Columbia and other Western mining prov- 
inces. The attitude assumed recently by Judge Thomp- 
son, of British Columbia, may be taken as indicative 
of the generally accepted policy in this respect. 

In the Crow’s Nest Pass coal district he was con- 
fronted with a blanket appeal for exemption for 36 men 
having the backing of the United Mine Workers of 
America and based on the contention that the appel- 
lants were engaged in a work of national importance. 
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After hearing all the evidence as to the actual time 
being worked by each man, the amount of coal pro- 
duced and the individual earnings, he allowed 31 ap- 
plications for a limited period, renewal being conditional 
on their maintaining their average production of coal. 

In making the decision, Judge Thompson established 
the following rules: 


In cases where I grant exemption it shall be conditional 
upon the appellant being continuously employed in his 
occupation, either that in which he is now engaged or some 
other occupation in the mine. Any person ceasing to work 
for more than 24 hours will be deemed to be not continu- 
ously employed, unless he can show some just cause or 
reason for his non-employment. This prohibition does not 
apply to recognized holidays and the holding of funerals. 

A lay-off of 24 hours without just cause or reason being 
shown shall not occur more than once a month. In case of 
illness, a certificate signed by some medical practitioner 
must be produced within 48 hours, and if demanded by the 
military or civil authorities produced and filed in the office 
of the chief provincial police at Fernie, British Columbia. 

In the event of a strike or cessation of work by workmen 
other than exempted men, whereby the latter are prevented 
from working, exemption shall cease; subject, however, to 
the provisions in rules 9 and 10. (These are certain rules 
laid down in the agreement subsisting between employer 
and employee in this district.) This may seem a harsh rul- 
ing, but it must be remembered that this appeal has been 
made by the United Mine Workers of America, and it will 
be the duty of the officials of the brotherhood to see that no 
such strikes or cessations of work occur. 

No exempted man shall occupy an official position or 
carry on work which will necessitate his absence from work 
at his usual occupation in the mines. In the event of any 
person to whom exemption is granted desiring to — 
his employment from one employer to another, he may do 
so upon application being made in writing to me and a 
certificate allowed by me. of 

In the event of any dispute arising between the military 
authorities and any person to whom exemption is granted, 
or in the event of the military authorities drafting, detain- 
ing or arresting an exempted man for alleged non-compli- 
ance with these rules, or from any cause, the matter shall be 
brought before me as speedily as possible for determination. 





Controlling the Labor Reserve 


The Department of Labor announced on July 8 that 
only manufacturers engaged on war contracts and em- 
ploying over 100 workers will be required to obtain 
their unskilled labor through the U. S. Employment Serv- 
ice of the Department of Labor by the ruling which goes 
into effect on Aug. +1. In like manner, four other 
classes of labor need not be recruited through the Em- 
ployment Service, namely: Unsolicited labor; labor for 
railroads, with some exceptions; farm labor; and labor 
for non-war work. 

Community labor boards, consisting of one repre- 
sentative of employers, one of employees and a third 
representing the Employment Service, are now being 
established wherever the industrial situation justifies 
it. They will have jurisdiction over the recruiting and 
distribution of labor, in coéperation with the service. 
The members will be appointed by the state directors of 
the U. S. Public Service Reserve. 





Steel Orders Reclassified 


Steel orders are now divided into Classes AA, A, B, 
C and D. Certificates of priority are issued for the 
first three classes. Class C comprises orders embraced 
within the War Industries Board’s “schedule of pur- 
poses” as being entitled to preferential treatment, but 
which are not covered by priority certificates. All 
orders covered neither by priority certificates nor in- 
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cluded in the schedule mentioned fall into Class D. 
Orders in this last class may be filled from surplus 
stocks, if any remain, after orders in the first four 
classes have been provided for or filled, “subject to the 
approval in writing of the Director of Steel Supply 
first had and obtained.” 

To avoid delay in filling small orders urgently needed 
for essential civilian uses, any such order falling in 
Class D may be filled provided that in the’ aggregate 
it does not exceed five tons in quantity. If reasonably 
satisfactory delivery can be secured on Class C orders, 
no application for higher priority rating should be made. 





New Revenue Bill May Help Mining 


The lead and zinc districts of Missouri and Oklahoma 
were represented by A. Scott Thompson, of Miami, 
Okla., at the hearings on the Revenue Bill before the 
House Ways and Means Committee. Judge J. J. Shea, 
of Tulsa, appeared for the oil industry. At these hear- 
ings, which closed on July 2, much testimony of interest 
was presented in behalf of the various industries con- 
cerned, though but little of it pertained to mining. 

The committee is said to be desirous of devising a 
way of taxing the mining industry by separate classi- 
fication, and is anxious to do something to assist it, 
especially those branches having a short life and there- 
fore needing a quick return of capital. It is expected 
that the bill will be drafted soon. It is urged by the 
American Mining Congress that the mining interests 
of the country get together upon some constructive plan 
to present to the Senate committee when it comes to 
consider the bill drawn by the House. 





Garfield To Ration Coal If Necessary 


The Fuel Administration is ready to place in effect 
a plan of putting householders on coal rations, as is 
done in France and England, if found necessary. The 
coal allowed to each consumer will not be the amount 
used last year, but only so much as is scientifically found 
sufficient to heat each house to 68°, providing every 
conservation rule has been obeyed. 

The plan, which has been referred to the Federal 
Fuel Administration in all states, involves a depart- 
ment of coal allotments in connection with each local 
fuel administrator’s office. The features of the plan 
are as follows: A comparison of every order received 
by a dealer with simple formulas showing the rating 
of the house where the coal is to be used; actual in- 
spection of doubtful cases and a checking up of state- 
ments made as to coal on hand, space to be heated and 
heating system employed; an effective refusal to fur- 
nish more coal than an analysis shows to be necessary 
if requisite care be taken. 





It has been made plain to the War Industries Board 
that a proper use of magnesia and asbestos in heating 
plants and in pipe coverings enormously conserves fuel; 
and because the demands for fuel far exceed the supply 
now available, or that can be made available, it was 
determined that the production of magnesia and as- 
bestos coverings should be stimulated in so far as they 
are used in connection with heating plants, and other 
uses measurably curtailed. 
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Association of the 27th Engineers 
REPORT OF THE SECRETARY AND TREASURER 


Up to July 1, 1918, this association had received 
subscriptions and funds from other sources as follows: 


Subscriptions as reported in “Eng. & Min. Journ. ao eae $15, as? 2 
i or en CEE '5 vo 6.'s es 0'4 ¥ 4 vs 4:00 6 6 Seed bape s 
PRINS 5a uo Sine a a'0 08%, 0'6;0 w/eiele 60 6000 00 bi6.0 9000 oa es * 
I et ee hee a gp Mine ee barb Be Paces blee * 6.880% $15,285.86 
Its disbursements have been as follows: 
I pe Leh bye bk gh cid wlece ih 6,4 0 SAimdig 49.0640 6 9 $ 643.64 
Musical instruments and music ............+--eeeeeeee 294.16 
CRPAPETERS BNA TODACOO .o.o eos sive ccc ec cece ees eee scene 1328.04 
SEI SBS CEA ds Ss woe hin b So's in bie eM e a ealee es’ 53.63 
PUUOUIUUIOE. © 6k cvs ccc spe ce cee est ester es onsonceners 277.50 
Miscellaneous cash to company funds ..........-...+-+:- 700.00 
Wool (350 lb.), cloth and knitting machines (2).......... 1264.82 
Miscellaneous ‘goods BPR LSI 16 « ag ae cer AD NO eer oo ‘ 
NS Rap ear rare Sry i hora ire ae ek eer eae i 3.01 
Seite es eset eh i Oot oh LR Uk ck oie eis walsh cele $4,578.45 


There was cash on hand and on deposit with the 
Guaranty Trust Co. on July 1 to the amount of $10,- 
707.41. 

There were some expenses incurred in June by 
Colonel Perry for which bills had not been rendered up 
to July 1 

All expenses in administering the fund and the affairs 
of the association generally were assumed by the 
Engineering and Mining Journal. 

In addition to the cash contribution, the association 
has received the following donations of goods: From 
Mrs. J. F. Kemp, 2 knit sweaters; from Miss Kemp, 1 
sweater; from Mrs. W. R. Ingalls, 3 pairs of knit socks; 
from Mrs. T. B. Stearns, 24 comfort kits; and 290 
books from H. H. Knox, A. R. Ledoux, F. F. Sharpless, 
Mrs. W. Y. Westervelt, Mrs. W. H. Aldridge, J. Parke 
Channing, J. F. A. Clark, A. C. Ludlum, C. E. Hubbell, 
Mrs. Ledoux, C. V. Drew, W. R. Ingalls and H. W. 
Turner. 

The books that have been sent to the men are mostly 
stories of adventure, detective stories and accounts of 
war experiences, but included among them have been 
some suitable technical books. ‘The McGraw-Hill Book 
Co. courteously gave a collection of its mining publica- 
tions to the value of $25.50. 

The Woman’s Auxiliary of the American Institute 
of Mining Engineers generously volunteered to knit 
for the regiment. The association provided the auxil- 
iary with two knitting machines, 350 lb. of wool and 
material for 72 wool-cloth sweaters, costing $1264.82. 
The ladies of the auxiliary have codperated enthusiastic- 
ally and up to date have delivered 155 sweaters, 421 pairs 
of socks, 89 pairs of wristlets, 85 helmets and 3 mufflers. 
The association has shipped to the regiment 121 sweat- 
ers, 249 pairs of socks, 68 pairs of wristlets and 72 
helmets. On hand, awaiting requisition, are 34 sweaters, 
172 pairs of socks, 21 pairs of wristlets, 13 helmets 
and 3 mufflers. 

In the main, the disbursements have been to fill the 
requests of the commanding officer for what he deemed 
to be desirable for the comfort of his men. The knit 
goods have thus been sent to the regiment upon such 
requisitions, but a considerable number of the several 
articles have been prepared in advance, so as to be avail- 
able for prompt supply. Other furnishings to the regi- 
ment have comprised athletic equipment, games for the 
barracks, musical instruments, music, typewriters and 
cash for company funds. Among the musical instru- 
ments have been some that will be the nucleus for the 
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regimental band. Upon embarking, each man was 
presented with a supply of cigarettes and smoking 
tobacco. Rather than to ship such goods overseas, it 
has been found preferable to transmit cash and let the 
officers make the purchases “over there.” 

The expenditures up to July 1, 1918, were chiefly 
in behalf of companies A, B and C, and the men attached 
to Headquarters of the regiment. The men of the three 
companies of the second battalion, which has been 
forming in the meanwhile, must be cared for in a 
similar way. Although a good deal of money remains 
in the treasury, it will all be needed, and more too. 
We expect not only to promote the immediate comfort 
of the men in the field, but also we must keep an eye 
open for their dependents, left behind, who may be in 
need and require aid and assistance. We have already 
acted in one such case. Moreover, we must think of 
lending a hand to disabled men who come home. The 
mining industry has already been generous in looking 
out for its own, but the generosity must not cease, nor 
will it, we are sure. 

W. R. INGALLs, 

New York, July 9, 1918. Secretary and Treasurer. 


The list of contributors to the Comfort Fund to date 
now stands as follows: 


Previously acknowledged... 13,66 
nd trap eeee m+ AR OC $13,664.00 
on 5 sy ws a — aah anattaat eae te F 00 
ee eee eee eee 2.50 
a Mitke. ES erally s Woseth cs lepeakt cea dee en 5.00 
A ee ace ct he se laete ae sae Gok 10.00 
> EE AEE ES TIEN Tuk hey 5.00 
Emin A. I 2 ae ee eae 5.00 
MONI TRGCIIONONG. ooo. oe oc cbs bc becd eee 5.00 
NS Cathe a Sick Ce ok oss uals wala budkn oie, 50.00 
Calumet & Arizona Mining Co. and New Cornelia Copper 
oN ie Lachmund (fourth contribution)....... : : : : : : ; : #000 
Ral dabbaaceaneensaaaensagambarcsass 28:00 
ee 22272 Ao Proehe es athena ss 5 ken tael 25.00 
cri ee aa eee ee io aoe a ee 50.00 
od. a vad ce vad 6 vuchaennenaeerne 5.00 
ne a eck a bwace in oir nave ne cobs anekn 100.00 
S. Ringlund ........ oe EN AA! ree et oh 10.00 
Peer ONNE 635. oc so hdc la Sho Okla ta ld ok Ree eae 10.00 
Sa gee ee ae 10.00 
Charles Le Vasseur (second contribution)............ 5.00 
I otk igh iy ia Sa gale pete ee eee 25.00 
3 ON. BRRERR Gers te ergot ev ae 10.00 
Nevada Mine Operators’ Association..............ee0e8.8 100.00 
i Es sg GN Gd sca ea kook oeeu teC tae oo uae 50:00 
H. NR aig Ba ae rt AD ns 8 og eabciuer gah ted 5.00 
ip, erown ane M. WW. BAYWOPd. 0 ccc cee cceceoase 16.00 
iron’ Cap Co RRO TRIOS 0' a i's Sir so a5 bs oad eS Mndine Ooein See 50.00 
E. S RRNA. bad Aieaonpeopei len bimcre ae ge: 1800 
a a6 so see a dg, <b ONDE @ cd SUAS 6.N Ee ib Alone RS 10.00 
ee ok 2, Sag Ea Sh wep Gleks ve SIEKI EC csmiv-e Deke eee 10.00 
SN Sing Aa i Wisc as. se calgra'isdi A Sveik eben! Si RE tA < ha Oe 10.00 
te I I cn oes cu eu uals a. x A ele auerk Bale oa breieter ed 5.00 
oe Se IN cg ors. Sm cig “ase: Sec els '§ su'ys bid eRe Ra RO 10.00 
en ee I 2 iain: bce big Toes diies ty acd. &. OAS #8. 8 O.e8 re rae OROOLELE 10.00 
Eamerty Teen Gere Mining Coy... . 66 se cn ies occa te seen 200.00 
i nd n.d n'y, es bard wie) bh cK BOUL R & Be S RRS 15,00 
I IR oa tone kine elie S16 Oe vem ta vA She ca bios 10.00 
New faria. Quicksilver Mining Co........ scr. ccccsvece 100.00 
ae NI Sh Sd vise iho obs 6 oi wd OTS eWay Sint whadaysle DiS GRA Wate 25,00 
I NEI 85 o's, 6g 9 ip aie: tod OLE or 6.0m Coe WO ee 5.00 
Oscar Lachmund (monthly contribution).............. 10.00 
i i 7a 4. oo es. din 0:0, !einc'ol 6 0. Siale 6, 64d) 6,0 ONE SOLS 50.00 
I os oS coh a 39 le vere 8 Os we eee ae tae welerete 82.61 
ice 5-15 ids ei vtlong’ 5 ts,o'w ache © 4 doe Dee eee Mea 10.00 
= Rec GAS Gx 16-5 650M bce FAD SES eR ROE ReR eS 10.00 
ND 5.6 5a ang’ i0.0' § tillaa kT BE Wal. of Oia a ONG area & 100.00 
Ciamtion Le Vasseur (third contribution).............. 5.00 
ETI 690 3) 0 oat ah ats fap cplve diese eu PNe on Al Re awe 5.00 
I as 5b hO es oe bee wed ee ee eRe OM 100.00 
Se PE a tre Oe eae Fe wed Oe +O LOK CEOS 10.00 
RI BI es. 5 oa oo eo KOCK NOSSO EDA O ESO ERS 4.00 
ET Eg a. a9! bd 0a G1N. SUL OY & Gb Ala. 0fosk Sty Sl eagelee a ate 5.00 
NE ED 5. oS Waser ne: 64.6 09 6 Keo, ayo 6 0 Bele 6 OS OO IECMIES 10.00 
I go 5)s aa. Ga 0 0.6 8a 6s sire eee See ORE 10.00 
ee OI, a as do 5 6 6 nlp care 9. Bikin ¥100 ee AWK 9) ¥ C1008 OH ¥ 0.0 0K 10.00 
Plymouth Consolidated Gold Mines, Ltd........+-.++++ 100.00 
United Eastern Mining Co........cccccccvcvevervcece 50.00 
TNE ok yo a4 bis VCKGTETES VEL EREL DRED MRCS eeee $15,714.11 


Make your checks payable to W. R. Ingalls, treasurer 
of the Association of the 27th Engineers. Contributions 
are acknowledged only by publication in the Journal. 
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Monthly Copper Production for 1918 


This table is compiled from reports received from the 
respective companies (except in the cases noted as esti- 
mated), together with the reports of the U. S. Depart- 
ment of Commerce as to imported material, and in the 
main represents the crude-copper content of blister 
copper, in pounds. 

The grand total includes, under “Imports in ore and 
blister copper,” the production of such companies as 
Canada Copper, Granby, Cananea, Braden, Cerro de 
Pasco and Chile. As a matter of record, however, the 
individual figures are given after the total. We also 
report the production of the Boleo and Katanga com- 
panies, whose copper does not come to the United States. 


MONTHLY CRUDE COPPER PRODUCTION, 1918 





March April May June 
Alaska shipments........ 8,014,059 3,579,920 6,069,642 3,980, 197 
Arizona: 
Arizona Copper. . a 4,000,000 4,200,000 4,130,000 3,700,000 
Cons. Ariz. Smelting. webs 2,270,000 2,000,000 2,000,000 1,750,000 
RIOTS: 6 ccs bea ees 8,750,000 9,350,000 10,250,000 10,300,000 
MMMM oicoic' ata oe 68 alee 900,000 1,050,000 WOW © aoc eciccher 
MS ae Pe ce snag 5,174,365 4,913,590 5,100,408 4,692,554 
New Cornelia (a)........ 3,218,000 2,806,000 2,880,000 2,822,000 
Old Dominion........... 2,872,000 2,814,000 3,239,000 3,368,000 
Me nh kG Ot es 7,585,000 7,350,000 8,120,000 7,736,559 
GRR. ce cea ntes 962,000 27,000 02,00: 672, av 
Shattuck Arizona........ 1,013,593 842,790 840,999 805,3 
Other Arizona........... 29,575,371 25,007,820 27,491,118 25, 823, 920 
California: 
pera 1,620,000 1,530,000 1,328,000 1,196,000 
Michigan: 
Calumet & Hecla........ 13,784,569 11,734,820 12,944,732 
Other Lake Superior (6).. 7,000,000 7,000,000 7,000,000 
Montana: 
pA Ree 28,000,000 26,500,000 28,400,000 25,800,000 
pe rere 2,395,940 1,811,360 2,208,300 1,999,760 
Nevada: 
Mason Valley........... 1,455,200 1,058,400 1,759,728 1,224,485 
Nevada Cons........... 6,060,000 6,900,000 7,000,000 7,250,000 
New ane 
Chino. & 7,833,046 6,290,513 5,987,340 6,706.474 
Ut 7 
Aut pe 16,380,000 16,690,883 18,200,000 18,500,000 
Eastern alate ®.. 1,750,000 1,750,000 1,750,000 ghreaee 
Total reported........ 160,613,143 146,007,096 158,670,350 
Others, estimated....... . 24,912,025 17,200,000 22,400,000 
Total United States.... 185,525,168 163,207,096 181,070,350 .......... 
Imports, ore and con- 
centrates, ete......... 18,392,301 12,047,453 10,886,293 .......... 
Imports in blister, etc. . . . 36,514,548 31,294,232 27,892,478 .......... 
Grand total........... 240,432,017 206,548,781 219,849,121) .......... 
British Columbia: 
Canada Copper eas GS aes oa eee ; are shares 
Granby Cons. _— BS 3,807,600 3,689,982 MO ncccce tune 
Mexico: 
DLCs ia betke ate 1,631,500 1,818,880 2 res 
, | Sere 4,480,000 4,100,000 4,100,000 4,100,000 
Other tae 
Braden. peers 5,248,000 4,722,000 6,758,000 8,292,000 
Cerro de Pasco.......... 6,966,000 5,952,000 6,166,000 5,874,000 
Re trats eee i 10,192,000 A. | arias Spe seria 
MIN cus ser c.e's Barer’ 3,086,440 4,695,798 5,180,810 3,505,315 


(a) Only electrolytic cathodes are entered. New Cornelia also produces some 
copper from ores sent to Calumet & Arizona smeltery, which is included under 

ther Arizona.” (6) Estimated. 

The production of the United States by months since 


the beginning of the year was as follows: 


1918 
EL, 5, aha cae na ads See eansehes 165,431,568 
February : era cealaeroisTatee Sone tat oe : 160,011,364 
I heaters ie ed Cae et Oa ea eaters nid 185,525,168 
A | SORES AS Cena ee eee eee ret 163,207,096 
Me cise nad duc cua dacnnmad we eeterna witeaes.: 181,070,350 


The item “Alaska shipments” gives the official figure 
of the U. S. Department of Commerce. Kennecott pro- 
duction for March, April, May and June was 5,772,000, 
4,794,000, 3,404,000 and 4,044,000 lb., respectively. 


Copper Imports Into India cost that country about $10,- 
000,000 a year. Brass is also imported in fairly large 
quantities. The copper mining and smelting industry is to 
be developed; and a commission has been appointed to 
consider opening up the Chota Nagpur deposits. 
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American Zinc Institute to Meet in 
St. Louis 


The committee at Joplin, Mo., having in charge the 
arrangements of the meeting of the American Zinc 
Institute has announced that the date and place of this 
meeting will be in St. Louis, Mo., at the Hote} Statler, 
on July 29 and 30. The committee reports that judging 
from the number of acceptances of the invitations sent 
out, it will be the largest meeting of zinc interests ever 
convened. An unusually strong program is being pre- 
pared, and speakers of prominence in the industry 
throughout the United States are being assigned live 
topics that should interest and benefit every one in- 
terested in zinc. As soon as the program is completed, 
it will be given to the press and a copy sent to every 
large interest concerned. 


Dividing De Wendel Steel Works 


Greater difficulty than had been expected has been 
encountered by the Germans in dividing the spoil gained 
by confiscating the De Wendel steel works in Lorraine, 
it is said. It was originally proposed to form a syndi- 
cate of German steel works to take over the Lorraine 
concern. The syndicate was to be a limited company, 
51% of the capital of which would be held by the im- 
perial government, the kingdom of Prussia and Alsace- 
Lorraine, the balance going to the steel works. This 
plan met with opposition, however, as did also the pro- 
posal of the Alsace-Lorraine government that half the 
surplus ore, after meeting the needs of the De Wendel 
plant, should be smelted in Lorraine. 

New proposals have recently been made, it is stated, 
to divide the De Wendel property into a metallurgical 
company, capitalized at 200,000,000 marks, and a min- 
ing company, capitalized at 50,000,000 marks, the im- 
perial government subscribing 51% in each case. This 
scheme is backed by the Allgemeine Electricitats com- 
pany, of Berlin, the Angsburg-Nuremburg steel inter- 
ests, the Esslingen works and the Lindenberg steel 
works. The mining company, it is stipulated, is to sup- 
ply 3,000,000 tons of ore per year to the metallurgical 
company. The scheme is said to have been approved as 
far as the mining company was concerned, but strong 
competitive interests are opposing the creation of the 
metallurgical company. The Stahlwerks Verband is 
composed of two groups, the Southwestern and Rhenish 
Westphalian. The Lorraine, Thyssen, Stumin, Roechling 
and Dillingen interests belong to the former; the other 
includes practically all the remaining members. It has 
been suggested that the former group take 25% of the 
shares, and the Allgemeine Electricitats and the so- 
called “Raumer” groups, 24%, the remainder, 51%, 
being taken by the German government. 

The government of Alsace-Lorraine has been re- 
quested, on the other hand, by several Lorraine munici- 
palities to form a new company to take over the entire 
property, in which Alsace-Lorraine should take the ma- 
jority of the capital, and to smelt in Lorraine the en- 
tire output of the De Wendel mines. 


Today is an opportune time to send a check for the 
Comfort Fund of the 27th Engineers. 





ENGINEERING AND MINING JOURNAL 





150 Vol. 106, No. 3 
| Editorials 
: 


The Smelting Number 

HIS special smelting number is the third of a series 

that we have presented annually. As we look back 
over its predecessors, we cannot help being impressed by 
the comprehensiveness of the treatment of the several 
subjects and the enduring value of the contributions, in 
which distinguished metallurgists have collaborated. We 
do not think that the present issue is inferior to those 
that have gone before. 

There is one feature in the present issue to which we 
desire especially to draw attention. We invited a num- 
ber of experienced metallurgists, each distinguished in 
his special field, to prepare a general plan of the ideal 
smelting works, i. e., the plant that he himself would 
lay out and design if he had an entirely free hand, each 
plan to be for a large plant, but with allowance for 
doubling or tripling the capacity. We were disappointed 
by not receiving some of the contributions of this sort 
that we expected, but every one will appreciate that an 
unusual amount of thought and labor is required in the 
preparation of such a contribution, and these being busy 
times, when every one is subject to urgent calls, failure 
to keep an agreement of this kind is easily to be for- 
given. We hope to present more of these articles later. 

Nevertheless, we are able to make rather a goodly 
showing in the carrying out of this plan. Mr. Ruther- 
ford has contributed on the design of a copper smeltery, 
’ Mr. Riddell on a silver-lead smeltery, and Mr. Newnam 
on @ plan for smelting galena ore in mechanically op- 
erated plants. Each one of these contributors is a 
distinguished expert in his special field, and the ideas 
that they present.will receive very respectful attention. 

One. of these contributors has written us: “I hope 
some discussion may come out on these plans. If it 
should, I for one will be glad to get into it, for long 
experience in operating has shown me how few plants 
have been laid out with an eye to the convenient handling 
of material.” We hope that there will be such discus- 
sion. The subject is one of great possibilities. 


Free Trade in Metallurgical Ideas 


N STUDYING the operations of the major producers 

of copper in the United States, it is evident that the 
metallurgical treatment of the ore is claiming more 
and more attention. The vital necessity for efficiency 
and economy in method was never more urgent than 
at the present time, especially in view of the magni- 
tude of the operations at several plants where equip- 
ment has been duplicated and added to, where new 
processes have been tried out and adopted, and output 
has been increased to meet the ever-increasing demands 
for the metal. This expansion has led to a realization 
of the enormous losses in copper being incurred, when 
considered in the aggregate, even after modern metal- 
lurgical treatment; and in the annual report of one of 
the leading producers it is stated that the question 


—~ 


of increasing the percentage recovery is important on 
account of the large tonnage involved. The phenomenai 
growth of such operations as we are witnessing at 
the present time must inevitably bring a realization 
of the total metal losses involved, which in the par- 
ticular case referred to totaled over 20,000,000 Ib. of 
copper in 1917. Such a figure suggests an immediate 
consideration of the money value of this amount of 
metal, which naturally leads to a pertinent suggestion 
with regard to improved recovery in the metallurgical 
plant. 

Incentives for straining every effort in the direction 
of better results are justified, but it must not be 
forgotten that an extension of operations and the 
adoption of improved methods on a large scale are 
usually accompanied by a higher percentage recovery; 
or the same recovery may be achieved with a lower 
grade of ore—thus bringing in mine reserves that were 
previously considered unprofitable, and so adding to the 
life of the property. These favorable results are likely 
to be obscured when the increased amount of ore being 
handled in the plant leads to a realization of the 
cumulative losses of metal in the residues. As a con- 
crete instance of the progress made in this connection, 
we may cite the case of the Anaconda Copper Mining Co., 
where the value and life of the mines were vastly en- 
hanced by improvements made in metallurgicai practice. 
But a few years ago—in 1913—an extraction of 
75.578% of the copper content of the ore being treated 
at the Anaconda concentrator was made. This was 
tollowed by a recovery of copper at the smeltery amount- 
ing to 78.182% (of the amount of metal in the ore) 
from the extracted concentrates and ore. Within three 
years the concentration extraction had been raised, by 
metallurgical innovations and improvements, to 95.895% 
of the copper contents of the ore—a gain of 81% of 
what was previously lost in the residues; and the 
smeltery recovered 90.521% of the copper contained 
in the ore. 

To improve metallurgical results it is necessary to 
take advantage of previous research and to utilize 
to the full the achievements of the extensive technical 
organizations connected with the large copper com- 
panies. The time is past, we are glad to say, when a 
veil of secrecy was drawn over the operations of 4 
new plant. lest others should reap the benefit of pains- 
taking research and persistent endeavor. The amazing 
progress that is taking place in this, the most fructuous 
period in the world’s history, forces many to abandon 
preeonceived notions of perfection or - finality with 
regard to methods or mechanism. One result is that the 
advantage of reciprocity in knowledge, gained from 
theoretical ideas and practical accomplishments, is be- 
ing realized; and so the individual feels that there 
is nothing to be gained, and, possibly, a great deal 
to be lost by secrécy. Another aspect of the matter 
deserves consideration and refers to the need for con- 
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servation of effort, which can be achieved in part by 
acknowledging and then borrowing the ideas of others 
that are so freely given to the profession through the 
medium of the technical journals and the transactions 
of engineering societies. Every facility exists to learn 
the details of new methods and practice as soon as the 
results are available. To take full advantage of such 
facilities is a duty which involves only the obligation 
to add to the stock of common knowledge and so to 
assist in the progress of the industry and the nation 
when opportunity occurs. 


Modern developments in the metallurgy of copper 
make it interesting to trace the sequence of events 
which lead to the erection of enormous plants, and 
the adoption of standard practice with certain classes 
of ore. The small-scale laboratory experiments with 
a few pounds of material are followed by the installa- 
tion of a pilot mill to handle 50 tons, or so, a day. 
The results lead to the design and erection of a large 
plant to treat one or two million tons a year, where 
operations are perfected as far as present knowledge 
and facilities permit, and which then serves as the pilot 
mill for the industry. 

The immense codperative benefit resulting from the 
investment made by one company in a new installation, 
when detailed results of the work are published and 
disseminated with frankness, is seen in connection with 
many large and important metallurgical plants. We 
note that the Inspiration Copper Co., in its annual 
report, has come to the conclusion that it can do no 
better than follow the successful practice initiated at 
the New Cornelia Copper Co.’s leaching plant, for the 
treatment of its own oxide ore; and at the same time 
duplicate the roasting and leaching practice of the 
Anaconda Copper Mining Co., for the treatment of con- 
centrated material from the sand product. 


This is as it should be, and indicates that unneces- 
sary overlapping of research and experimentation wit! 
be avoided at a time when brains and hands are needed 
as never before. The announcement is a frank recogni- 
tion of merit in the work of the technical organi- 
zations of other companies; and the practice of free 
trade in ideas will conserve effort for additional avenues 
of research, which will result in a reciprocity of ideas 
which cannot fail to benefit all concerned. 





There are further encouraging signs that labor is 
coming more and more to a realization of its responsi- 
bilities as well as its power. At first a man was 
thought none the less of by his fellow workmen if he 
did not subscribe to Liberty Bonds, but now, if he has 
become such an exception, he is looked at very much 
askance if he refuses to subscribe, or if he does not 
give to the Red Cross, or if he does not buy Thrift 
Stamps. This is being carried a step further. The 
great complaint of employers has been that labor will 
not work steadily, that if a laborer gets a 10% increase 
he works 10% less, and so on. This means loss of pro- 
duction and is a distinct hindrance to winning the war, 
to which we all are committed. But now we hear from 
some quarters that the man who works four and five 
days a week, or only whenever he feels like it, is being 
termed a “slacker” in no uncertain manner by his fellow 
workmen, as well as by his employer and the authorities. 
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This is what counts, especially among the foreign born 
and foreign speaking, for though some care little about 
what Uncle Sam thinks or their employer thinks, they 
have the greatest respect for what their priest, their 
society, or their neighbors think of them. If such:«a 
spirit becomes prevalent among employees throughout 
the land, and if their thoughts and words are crystallized 
into action against such “slackers,” it will be a wonder- 
ful aid to our industrial efforts, and hence toward 
winning the war. 





Before Mr. Burleson assumes the administration of 
the nation’s telegraph service, we wish he would give 
his friendly consideration to the mail service and raise 
it from its disgustingly bad condition. The mail service 
is poor. So is the express service (of course Mr. Burle- 
son is not responsible for it). The telegraph companies 
have been doing mighty well. The excellence of the 
wire service has been the most satisfactory thing in 
these chaotic days. We dread to think of how the Gov- 
ernment may demoralize and spoil it. 





In our issue of July 13th, Current Prices were omit- 
ted. The department is published in this issue. Demand 
for space in the current number has been so great that 
the page of New Publications will be published in the 
Journal of July 27. 





BY THE WAY 


Sssosonnnnnnnssssesscsssssnsscsssenesenennenonnnonsssssssscscscscceesesoncoshesssssecscossscsssocscssceeeseeeeeenee 


The Crane Man 


I’m the “man way up” at the very top 
Where a wise guy ought to be; 

I’m the boy that’s over the bloomin’ shop, 
An’ you gotta look up to me; 

For I rides in my carriage to an’ fro 
Like a millionaire’s private train, 

An’ we sure looks down on the gang below, 
—Me an’ my trav’lin’ crane! 








There ain’t no burden too large for us, 
Me an’ this crane of mine; 
We lifts the biggest without no fuss 
For that is the way we shine. 
We take ’em any old shape or size 
An’ juggles ’em through the air, 
An’ lowers ’em careful, easywise 
—When it comes to the job—we’re there! 


Old Hercules is an also ran 
An’ Samson’s a piker, too; 
They was pretty good on a smallsize plan, 
But today they’d never do. 
We’ve got ’em faded, we’ve got ’em stung, 
They never could stand the strain 
Of the stunts we do an’ the loads we’ve swung— 
—Me an’ my trav’lin’ crane! 
—American Machinist. 





Camouflage is a good word, says the Colorado School 
of Mines Magazine. It covers a multitude of truths, 
lies, sorrows, joys, scandals, serenities and vast reserves 
of ignorance as well as artillery. It is useful in war 
and peace. Its application has become widespread in a 
few short months as no other word in the war lexicon. 
It is more American than it is French, because we 
practice it more. It is all-embracing. It hides things 
we want hidden. It discloses when too late to seek 
cover. It is a screen for action, words, and thought. 


é 
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Personals : 


Have You Contributed to the Association 
of the 27th Engineers? 

Albert G. Wolf is examining mining prop- 
erties in Nevada. 


Harry J. Wolf examined mining property 
near Bonanza, Colo., recently. 

Capt. W. H. Wright has been assigned to 
duty in Washington, D. C. 

W. Tovote was recently in the Ray dis- 
trict of Arizona making geological inves- 
tigations. 

George A. Laird, who is with Henry L. 
Doherty & Co., 60 Wall St., New York, is 
in the city. 

Raphael Pumpelly is the author of a book 
recently published under the title of “My 
Reminiscences.” 

Dr. G. H. Clevenger is conducting metal- 
lurgical investigations near Colorado 
Springs, Colorado. 

A. E. Flynn, mining engineer of Hailey- 
bury, Ont., is investigating ilmenite deposits 
in eastern Quebec. 

C. E. Van Barneveld is in Denver, where 
he will remain for a time in connection 
with war-metal work. 

Heath Steele has returned to New York 
after visiting the Mexican properties of the 
American Metal Company. 


Cc. M. Weld has closed his office in New 
York and will be connected with the Bureau 
of Mines for the duration of the war. 

Morril B. Spaulding has been appointed 
assistant plant engineer of the Chester 
Shipbuilding Co., Chester, Pennsylvania. 


A. O. Ihiseng, of New York, has opened 
a laboratory at Batesville, Ark., and will 
purchase manganese ore for Eastern fur- 
naces. 


Cc. E. Addams, general manager of the 
Ray Hercules Copper Co., has been ap- 
point chairman of the Arizona Covncil of 
Defence. 


W. R. Doell, formerly assistant chief en- 
gineer for the Oliver Iron Mining Co. at 
Eveleth, Minn., is now chief engineer for the 
Wisconsin Steel Co. at Benham, Kentucky. 


Arthur Houle, superintendent engineer of 
the Shattuck Arizona Mining Co., recently 
visited the Rice Lake mining district of 
Manitoba, where the company has acquired 
extensive interests. 

J. W. Hutchinson, former manager of 
Goldfield Consolidated Mines Co., has re- 
signed to join the Army. He is succeeded 
by E. A. Julian, former chief engineer of 
the Wingfield interests. 


John C. Devine, for many years with the 
Ray Consolidated Copper Co., has been 
made general manager of the Troy Arizona 
Copper Co., of Arizona, succeeding Roy G. 
Mead, who has entered military service. 

Prof. Robert C. Wallace, head of the 
department of geology and mineralogy in 
Manitoba University, has been appointed 
commissioner for northern Manitoba. He 


assumes the office on Dec. 1, when he 
will remove to The Pas. 
Major R. W. Brock, dean of _ the 


faculty of applied science of the University 
of British Columbia, and formerly direc- 
tor of the Geological Survey of Canada, has 
been appointed by the British government 
as geological expert in Palestine. 


Dr. J. W. Spencer, of Washington, is in 
Winnipeg in connection with his presenfa- 
tion to the University of Manitoba of his 
large geological collection and library ac- 
quired during many years of investigation 
in Canada and the United States. 


B. H. Dunshee, assistant general man- 
ager of the mining department of the 
Anaconda Copper Mining Co., who re- 
cently resigned on account of ill health, 
expects to go to California about Aug. 1, 
where he will make his future home. 


Charles W. Walters, formerly on the 
staff of the consulting mining engineer of 
Gugzenheim Bros., is an ensign in the Naval 
Aviation Service and is now in active serv- 
ice in France His address is c/o U. S. 
Naval Air Station, St. Trojan, Cherante 
Inferieure, France. 


J. Parke Channing is on the promotior 
committee of the “Week Erd Industria! 
Conference” that is to be held at Silver 
Bay, on Lake George, N. Y., Aug. 9 to 11. 
The theme of the conference will be “Hu- 
man Relations and Betterment in Industry 
and Transportation During the War.” 


W. L. Cole, mine superintendent of Moun 
tain Copper Co., Ltd., of Keswick, Calif., 


will retire soon from his position after 23 
years of service with the company. 


M. J. 
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Murphy will succeed him as superintendent. 
E. L. Stenger, formerly with the company, 
will return as assistant superintendent. 


Col. Joseph W. Boyle, a pioneer of the 
Yukon, who was manager of the Canadian 
Klondike Mining Co. and went overseas 
early in the war, has been decorated by 
the King of Roumania for saving a num- 
ber of Roumanians from exile and probably 
aa the hands of the Russian Bol- 
sheviki, 


H. W. Bell has been appointed State 
deputy oil and gas supervisor in the third 
district of California, which includes Santa 
Barbara and nearby counties. R. E. Col- 
lem has been promoted from this position 
to chief deputy at San Francisco, where he 
will relieve R. P. McLaughlin, supervisor, 
of much of the office work, giving him 
greater opportunity to look after important 
field work. 


F. J. Brule, assistant general manager of 
the British-America Nickel Corp., has 
moved his office from Sudbury to Des- 
chenes,, Que., where the company’s new 
plant is being built. With him have gone 
D. Van Doren, chief engineer; Louis Whit- 
man, office engineer; C. D. Norton, field 
engineer, and R. Guy, draftsman. W. A. 
Carlyle, general manager, is at present ac- 
cupying offices in the Citizen Bldg., Ottawa. 


PE SENUEOUEUSOUGELURAUREOGEUDUOOOOEROORORCOOOCRACAROGAONAOANOSteneneceonCgo tS 


Obituary 


OUCEADEGEOUOOUOUCEOUCEUOOGUGOEOUGUGHOAUEAGUCUONUEUCUOEOEGROQUOUCUGHOUOSUCCCOCEGEOEROOGEOECEEDEOEOEOCECEOE 


Guy H. Baltzell died at Frederick, Md., 
on July 1, aged 40 years. 


John Eltringham, a California pioneer 
miner, died at Douglas Fiat, in Calaveras 
County, on May 29, aged 88 years. He was 
at one time a partner of James G. Fair. 


Randolph Adams, mining engineer, died at 
his residence in New York on July 9. He 
was graduated from Columbia School of 
Mines in the class of ’83 and soon after- 
ward joined the staff of the late Arthur 
Macey at the Silver King mine, in Arizona. 
When that property closed down, he went 
to Australia, where he became manager of 
the Central mine, in the Broken Hill dis- 
trict. He returned to the United States in 
1898 and took the position of manager of 
the Tennessee Copper Co., which he held 
for 10 years. In 1908 he retired from the 
active pursuit of mining and made his home 
in New York, where he resided until his 
death. He is survived by a widow and 
two daughters. 


ee ee ee 
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American Institute of Mining Engineers 
will receive a bequest under the will of the 
late James Douglas of $100,000 for a scien- 
tific library. 


_ Institute of Metals (British) will hold 
its annual autumn meeting in London on 
Sept. 11, at which several important papers 
will be presented. 


Faraday Society. At the meeting on May 
7 in London, presided over by Sir Robert 
Hadfield, the subject discussed was the “Co- 
Srdination of Scientific Publication.” 


American Institute of Mining Engineers, 
New York section. The Woman’s Auxiliary 
will meet on July 21 at 4 p. m. at the En- 
gineers’ County Club, at Roslyn, N. Y., 
Mrs. Pauline Sands Lee will recount her 


recent experiences in the war zone in 
France. 
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i Industrial News : 


ONORURUGSOGODCROGUGSEGSOOESEEGGUGERSCCGORERCCOOEACORONEROSOEOERGOCHRGOOCORESOOROREOCCENSGeCORECgCeteasE: 


“Metallurgical & Chemical Engineering,” 
the semi-monthly technical journal pub- 
lished by the McGraw-Hill Co., Inc., 1s now 
issued under the name of “Chemical & 
Metallurgical Engineering.” 


| Trade Catalogs 


a 


W-S-M Coke Oven Machinery. Wellman- 
Seaver-Morgan Co., Cleveland, Ohio. Bul- 
letin No. 10; pp. 8; 84 x 11; illustted. 


Rego Welding and Cutting Apparatus 
Bastian-Blessing Co., Chicago. Pp. $80, 
8x104; illustrated. Descriptive of oxy- 
acetylene and oxy-hydrogen apparatus. 
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Flexible Conductors. Sprague Fle 
Works, New York. Form No. B-3466 oe 
4; 34 x 5%. A leaflet descriptive of stee] 
ee conductors of the Sprague §, §. 
ype. 


“The Thrift Book.” Machinery Utilities 
Co., Inc., 501 5th Ave., New York. Pamphlet : 
pp. 16; 6 x 9 in. A price list of miscel- 
laneous second-hand machinery and other 
plant equipment. 


Drawing Materials. F. Weber & Co., 1125 


Chestnut St., Philadelphia. Catalog; pp. 
558; 44 x 64. An illustrated price list of 
draftsmen’s supplies and _ surveying in- 


struments as well as of artists’ materials. 


Wheeler Balcke Cooling Towers. Wheeler 
Condenser and Engineering Co., Carteret, 
N. J. Bulletin 109-B; pp. 28; 8 x 103; 
illustrated. Shows Wheeler Balcke cooling 
towers of numerous designs varying from 
a few thousand to nearly a million gallons 
capacity per hour. 


“Little” Janney Flotation Machine. 
Stimpson Equipment Co., Felt Bldg., Salt 
Lake City, Utah. Pamphlet; pp. 8; 527 x 
83; illustrated. The “Little” Janney is a 
mechanical air belt-driven flotation ma- 
chine, especially adapted for plants treat- 
ing a small tonnage per day. 
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: New Patents 
a 


ONSUGEOGUGOGCSREGOREOGHGAOCEOEOSOCGUECUDEGHOGOGUSULOROUGEOUROROCGEAUNGGOOEGEGGEROANOGOORNORORA*aReOntE: 


Dh 


United States patent specifications listed 
below may be obtained from “The Engi- 
neering and Mining Journal” at 25c. each. 
British patents are supplied at 40c, each. 


Aluminum—Process of Making Alum- 
inous Abrasives. Thomas B. Allen, To- 
ronto, Can., assignor to the Carborundum 
Co., Niagara Falls, N. Y. (U. S. No. 
1,268,532; June 4, 1918.) 


Aluminum—Process of Making Aluminum 
Chloride. George H. King and Gerald I. 
Roberts, Port Arthur, Tex., assignors to 
xulf Refining Co., Pittsburgh, Penn. (U. 
S. No. 1,268,015; May 28, 1918.) 


Anode Connector—Julius H. Gillis, To- 
ronto, Ont., Canada, assignor to British 
America Nickel Corp., Ltd., Toronto, Ont., 
Seed (U. S. No. 1,267,653; May 28, 


Crusher—William K. Liggett, Columbus, 
Ohio, assignor to the Jeffrey Manufacturing 
Co., Columbus, Ohio. (U. 8. No. 1,268,479 ; 
June 4, 1918.) 


Electrode for use in Electric Furnaces 
and for Other Purposes. Hans Nathusius, 
Friedenschiitte, Kreis Beuthen, Germany. 
(U. S. No. 1,268,483; June 4, 1918.) 


Fume-Arrester for Smelting Plants, 
Antonio Ferrari, Collinsville, Ill (U. S. 
No. 1,268,447; June 4, 1918.) 

Furnace, Electric Resistance. William D. 


Coolidge, Schenectady, N. Y., assignor to 
General Electric Co. (U. S. No. 1,268,685; 
June 4, 1918.) 


Mine Cage, Safety Device for. 
Matthews, Plymouth, Penn. (U. 
1,268,260; June 4, 1918.) 

Nickel Tungsten Composition with Car- 
bon. Henry K. Sandell, Chicago, Ill, as- 
signor to Herbert S. Mills, Chicago, [Il 
(U. S. No. 1,268,495 ; June 4, 1918.) 


Ore Treatment Process. Harold Edwin 
Cleaves and Frederick W. Horton, Wash- 
naiee, - C (U. S. No. 1,268,323; June 


Potash—Method of Recovering Pocassium 
Sulphate and Alumina from Alunite. Howard 
F. Chappell, New York, N. Y., assignor to 
Mineral Products Corp., New York, N. Y. 
(U. S. No. 1,268,433; June 4, 1918.) 


Potash—Process of Treating Potassium- 
Bearing Silicates to Obtain Potassium 
Sulphate. Guy Sterling, Salt Lake City, 
Utah. (U.S. No. 1,268,508; June 4, 1918.) 

Rock Drill. William A. Smith, Denver, 
Colo., assignor to the Denver Rock_Drill 
Manufacturing Co., Denver Colo. (U. S. 
No. 1,267,705; May 28, 1918.) 


Smelting—Method and Apparatus for the 
Electrical Reduction of Ores. Bayard G 
Cobb, Dawson City, Yukon, Canada, as- 
signor to John F. Skerrett, Howard Giffin, 
Henry M. Kidder, Robert I. Barr, and 
Elaine Inescort, New York, N. Y., and to 
Andes Exploration and Smelting Corp., of 


J oseph 
S. No. 


Delaware. (U. S. No. 1,267,976; May 28, 
1918.) 
Steel, Process of 


Cleaning. James __H. 
4 eu. S. No. 


Gravell, New York, 
1,268,237; June 4, 1918.) 
Tungsten—Process for Welding Tungsten 


Ingots. Carl A. Pfanstiehl, Waukegan, Ill., 
assignor to Pfanstiehl Co., Inc., North Chi- 
cago, Ill. (U. S. No. 1,267,801; May 28, 
1918.) 
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SSSUUAALUNUUUNLANNS  AUAUDOEOEN ENOTES 


SAN FRANCISCO—July 10 


Petroleum Producers and their managers, 
superintendents and engineers meet it San 
Francisco on July 15 to discuss the present 
shortage of labor and material. This i3 
the second of a series of meetings arranged 
by the gas and oil department of the ctate 
mining bureau. The subject covers many 
features. Distance between wells has a 
marked effect upon the amount of oil pro- 
duced and the cost of production. Needless 
or excessive drilling is sometimes indulged 
in, and this feature will be thoroughly dis- 
cussed. The bureau has prepared data in 
the form of a blueprint diagram illustrat- 
ing an instance of this feature. This priat 
will be furnished to any one making an 
application to the bureau. Considerable 
loss has resulted from failure to formulat+ 
and follow regular plans or camprigns 
when several wells are to be drilled. Wild- 
cat wells are sometimes drilled in territory 
where it may be definitely predicted that ro 
oil could be found. However, drilling of 
wildcat wells is absolutely necessary to 
keep up productive areas and enlarge re- 
gions of possible productive territory But 
at the present time it is held advisable for 
wildcatters to consider all possible factors 
which may avoid needless use of labor and 
materials. It is believed by the super- 
visor that scarcity of labor and material 
may at some time during the war make 
it necessary to curtail the drilling of wells 
in regions of relatively low productivity. 


The Rise in Freight Rates recently an- 
nounced by the Government management of 
railroads, making an increase of 25% on 
ores and other commodities, is a hardship 
to the mining industry in California. The 
Afterthought mine was obliged to close its 
flotation plant because of the advance in 
freight rates on concentrates and will be 
obliged to install an electrolytic plant for 
the treatment of the copper and zinc ores. 
This is only one, but the most important, 
probably, of the various instances of tke 
effect of this seemingly unnecessary in- 
crease. Another instance is found in Placer 
County, where large amounts of copper ore 
containing an excess of sulphur could be 
mined at a profit if the freight rates would 
permit shipment of the ores to New Jersey. 
The excessive sulphur content renders the 
ore unprofitable to copper smelters. The 
conditions of transportation and the plac- 
ing of gold on the non-essential list, 
whether permanent or merely temporary, 
have given California mining a sctback, 
particularly the gold, copper and zinc in- 
terests, which will be hard to recover from 
during the maintenance of these rates. The 
closing of large mines and metallurgical 
plants is not the only evil result; there is 
to be added the discouragement of invest- 
ment. And there is no doubt the Govern- 
ment not only will need the gold in the 
future but needs it now. The demand for 
copper, zinc and sulphur being also irm- 
mediate and constantly increasing, it would 
seem advisable that the Governmert 
management of the railroads encourage the 
continued production of these important 
minerals. 


DENVER—JULY 10 


Increasing Cost of Gold Mining continues 
to hold the serious attention of Western 
mining men, who believe that the gold- 
mining industry is speedily approaching a 
crisis, Though the cost of producing gold 
is rapidly increasing, the value of the 
product remains stationary. Production 
has been gradually growing less, and pres- 
ent conditions of taxation, scarcity of 
labor and high cost of supplies will shut 
off production altogether, except at mines 
where gold is a byproduct, unless some re- 
lief can be found. A conference of Western 
Congressmen and prominent mining men 
was recently callea® for the purpose of con- 
sidering ways and means of meeting the 
impending crisis. A committee was ap- 
pointed composed of Comgrespman Tavlor, 
of Colorado; Raker, of California; Well- 
ing, of Utah; Smith, of Idaho, and Miller, 
of Washington. Delegate Sulzer, of Alaska, 
has been a leading spirit in demanding re- 
lief for gold mining and in the organization 
of this committee. An advisory committee 
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Editorial Correspondence 


will be formed, composed of prominent men 
representing the mining industry, the Gov- 
ernment, and the monetary interests <f the 
country, to make suggestions as to ways 
and means of meeting the impending crisis. 
The gold supply of the world has been fall- 
ing off rapidly. The increase in demard 
for money, created by the increase in busi- 
ness transactions, has been met with cur- 
rency, good so long as the gold foundation 
upon which it is based is kept at a proper 
ratio. Low-grade gold mines are now oper- 
ated at a loss, and there appears to be ro 
hope for the future. New gold properties 
are not being developed as heretofore, and 
it is practically impossible for owners of 
small gold mines or prospects to interest 
capital in development work. Among the 
proposals that have been made in the in- 
terest of gold mining are: first, gold prs5- 
duction may be relieved from the require- 
ments of the war excess-profits tax law; 
second, gold mining may be classed as a 
war industry, through which preference 
might be given in obtaining its supplies; 
third, freight rate advances relating to 


mining might be remitted; fourth, its em- ¢ 


ployees may be made immune from draft. 
It has been advocated, also, that embargo 
shall be lifted upon the exportation of all 
newly produced gold, and that the present 
and future production should be allowed 
to take advantage of the premiums which 
now or hereafter may obtain. The present 
foreign premium of 4% is not consequen- 
tial except that it brings hope to the 
gold miner that he has an even chan-e 
in the world’s market. It is believed by 
some that unless substantial help is given, 
gold will be at a premium of 50% within 
five years. If the appeal of the gold-mining 
industry remains unheeded, future neces 
sity will involve the unwatering of aban- 
doned mines, the rebuilding of abandoned 
treatment plants, and the assembling of 
working organizations at tremendous in- 
convenience and cost. Not only shovld all 
producers of essential metals be relieved of 
requirements of the war excess-profits tax 
laws, but in certain cases taxes could be 
removed altogether to the mutual advan- 
tage of the industry and the state. 


PHOENIX, ARIZ.—July 10 


A Remarkable Deposit of Copper Car- 
benate occurs fifty miles north of Bright 
Angel, on the Grand Canyon, on the top of 
a mesa in the Buckskin Mountain section. 
The nearest available railroad station is 
at Lund, Utah, 154 miles distant. A num- 
ber of years ago the deposit was exploited 
by a corporation that spent $700,000. of 
which $200,000 went into an _ ineffective 
smelting plant. No flux was available, and 
transportation costs on coke and supplies 
were prohibitive. The deposit now is owned 
by the Kaibab Copper Co., of Santa Bar- 
bara, Calif., which has just submitted its 
capitalization plans to the Arizona Corpora- 
tion Commission. Its success seems de- 
pendent upon the application to the ore of 
the Agnew reduction process, for which 
machinery now is being assembled in Los 
Angeles. The ore is roasted with soft coal, 
and its oxygen thus eliminated. Then, ac- 
cording to the expectation of the manage- 
ment, the copper will be found in nodules, 
in condition for easy concentration on the 
ground. The coal, a sort of lignite, is 
found only a few miles distant from the 
copper deposit. Water also is plentifui, in 
the nearby Jacob’s Well. About 100,000 
tons of ore already has been broken out and 
is ready for treatment. Forty men now are 
employed in preliminary work at the site 
of the reduction plant and on road work. 


BUTTE, MONT.—July 12 


Wages of Miners and others connected 
with the mines have been advanced. Miners 
and smeltermen get an increase of 50c. 
a day, and men on monthly salaries receiv- 
ing $350 or less have been advanced $15 
a month, the increase to be effective July 
4. The Anaconda company felt that with 
the Government increase in the price of 
copper to 26c. a pound, the men stould 
share in the benefit, and it was decided to 
make the increase. Upward of 21,000 men 
are affected in Butte, Anaconda and Great 
Falls. The increase in the price of copper, 
it is pointed out by the mine owners, will 
be consumed in paying the increase in 
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wages and in freight rates. Increased 
freight rates for the Anaconda Copper 
Mining Co. alone total $3,000,000 vearly. 
C. F. Kelly, vice president of the Anaconda 
company, speaking of the advance in 
wages, said: “The net result of the in- 
creased price, so far as the Butte district 
is concerned, is to distribute the bulk of 
it at once to the railroads and our em- 
ployees. Notwithstanding this fact, all of 
the operators expressed themselves as will- 
ing to meet the situation, and we are 
pleased that the Government has enabled 
us to provide for the increased freight 
charges and to make a substantial increase 
in the wage scale. It is to be hoped thet 
our employees will realize that in the presen- 
tation of the matter to the War Industries 
Board their interests have been consid- 
ered and that in return they will exert 
every effort to stimulate production of 
copper, which is so vitally needed by this 
country and its Allies for the prosecution 
of the war.” 


TORONTO—July 13 


Unavoidable Delays have postponed, until 
next year the experimental work under- 
taken by the Ontario government to ascer- 
tain the feasibility of utilizing peat de- 
posits for the production of a commercial 
fuel. The Legislature appropriated $100,000 
for this work, and early in the —- 
the Hon. G. Howard Ferguson, Minister o 
Lands, Forests and Mines, ordered two ma- 
chines for the manufacture of peat bri- 
quetes. Owing to the inability of the 
manufacturer to obtain the requisite ma- 
terial, in consequence of war conditions, 
the machines have not been completed, and 
their delivery is not expected for two 
months. It will then be too late to place 
them, as was intended, in the Holland Land- 
ing peat bog. Should the fall be an open 
one, some experimenting may be done with 
them at a bog in Alfred Township, near Ot- 
tawa, in codperation with the Canadian 
Government. Experimental work in dryirg 
peat with gas engines is in progress near 
Seer in Northern Ontario, on a limited 
scale. 


VICTORIA, B. C.—July 10 


Consolidated Mining and Smelting Co. 
of Canada has granted a war bonus of 
15¢c. a day to employees at its Trail smel- 
tery for every working day during May, 
and for six months, starting with June 1, 
an extra 25c per day. It is explained that 
this action has been taken because of a 
realization that there has been a further 
increase in the cost of living within the 
last several months. 


The Geological Survey Branch of the 
Mines Department, Ottawa, is to have eight 
parties in the field in British Columbia 
this summer. Several of these are already 
at work and the others will be equipped 
as soon as possible. As there are only 
about 25 such parties working throughout 
Canada this year, the comparatively large 
proportion assigned to this province is taken 
as an indication that the Federal authori- 
ties are recognizing to a greater extent 
than ever the importance of the most west- 
erly of the Canadian provinces from a 
mining standpoint. This view is emphasized 
by the fact that a permanent geological 
station, under Charles Camsell, of the Geo- 
logical Survey Branch, has been established 
in British Columbia. 


Establishment of an Ore-Testing Mill in 
Pritish Columbia by the Dominion govern- 
ment is not to be made this year, but as- 
surances have been received that the neces- 
sary financial omens will be forthcoming 
in 1919. It is said that the officials of the 
Ottawa Mines Department realize the need 
of such a plant in this province; that they 
appreciate that the operators of the ccm- 
plex-ore mines of the Slocan, Boundary and 
other districts would be materially aided in 
putting their properties on a paying basis 
were the means provided by which they 
could obtain accurate information as to the 
most economical method of treating their 
ores; and that it is believed that it is in 
the general interest of the mining industry 
throughout Canada that the step referred 
to be taken with the least possible loss of 
time. 
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ALASKA San Juan County WISCONSIN 

FAIRBANKS GOLD (Fairbanks)—New ORE SHIPMENTS FROM SILVERTON Lead-Zine District 
dredge under construction by Union Con- during June were: Sunnyside, 51 cars; 
struction Co. of San Francisco. - Iowa-Tiger, 13; Pride of the West, 6; S. HERCULES (Cuba City)—Reopening the 

SALTCHUCK (Ketchikan)—Has installea D. & G. Leasing Co., 4; Mayflower Leasing old Rico property two miles east of Cuba 


100-ton concentration-flotation mill. 


ARIZONA 


Cochise County 


SHATTUCK ARIZONA (Bisbee)—June 
production was: Copper, 805,310 lb.; lead, 


83,433 lb.; silver, 18,871 oz. and gold, 
118.8 oz. Production for six months of 
1918 was: Copper, 5,206,174 Ib.; lead, 


444,937 lb.; silver, 73,979 oz. and gold, 603 
oz. New 400-ton lead-silver mill has be- 
gun operations. Power to be furnished 
from Calumet & Arizona Co.’s plant for the 
present. 
Gila County 

INSPIRATION CONSOLIDATED (Mi- 
ami)—June production was 10,300,000 Ib. 
of copper. 


ARKANSAS 


Independence County 

ALLEN (Batesville) — Waco Manga- 
nese Co. to complete 250-ton washery soon. 

LUCKY DEVIL (Batesville)—J. c: 
Shepherd and associates mining low-grade 
manganese. 

“HANFORD SHEPHERD (Cushman)— 
Small washing plant completed. 

McCURRY-EDMONDS (Penters Bluff)— 
Have installed and now operating small 
hand-operated plant. 


Marion County 


OHIO (Flippin)—To install 50-ton zinc- 
concentrating plant at once. 


CALIFORNIA 


Alameda County 
ATLANTIC & WESTERN OIL (Uiver- 
more)—Drilling rig being installed to re- 
place equipment destroyed by fire. W. W. 
French is manager. 


Calaveras County 


UTICA (Angeles Camp)—New orebody 
disclosed on 3200 level. 


Del Norte County 
CLEOPATRA CHROME (Smith River)— 
Road for motor trucks now finished. An- 
other road being built to connect with 
Costello & Keating chrome property. Ore 

now hauled to Waters Creek. 


Inyo County 
NATURAL SODA PRODUCTS (Keeler) 
—Plant destroyed by fire July 7. Damage 
$250,000. Plant operated on orders for 
Government and foreign account. 


Napa County 

QUICKSILVER MINING is active. 
Shipments through Calistoga during May 
amounted to 138 flasks; Big Chief, 19 
flasks; Sulphur Banks, 87; Helen, 25; 
Barbara Anderson, 5; Akins & Sons, 2. 

SILVERADO (Calistoga)—Silver mining 
resumed after idleness of 20 years. Ar- 
rangements made for development. 


Placer County 
CHROME DEPOSITS are yielding a 
large aggregate tonnage of ore; 10 motor 
trucks are hauling between Foresthill and 
Iowa Hill chrome regions and the railroad 
station at Colfax. Foresthill ore is high 
grade. 


COLORADO 
Boulder County 


ROYAL GEM (Caribou)—Sinking shaft 
under direction of Guy Adams. 

ROYAL GEM (Cardinal)—Sinking three 
shafts. E. McSherry is superintendent 

BUENA MILL . (Jamestown)—Remodel- 
ing to handle low-grade fluorspar. James 
Warren is manager. 

COLD SPRING. (Nederland)—New 500- 
ft., two-compartment shaft to be sunk in 
foot-wall 25 ft. from vein. F. C. Arm- 


strong is engineer. 


Co., and Highland Mary, 3 cars each; Dives 
Leasing Co., 2; D. L. & W. M. Co., Hamlet, 
Anvil Mountain Leasing Co., Champion, 1 
car each; miscellaneous small shipments, 4 
cars; total 90 cars. 


MICHIGAN 


Copper District 

HANCOCK (Hancock)—Mining two nev’ 
lodes on 53 level. 

HOUGHTON COPPER (Houghtor) — 
Drift on new lode now back in good coppe-. 

NORTH LAKE (Lake Mine)—North- 
western crosscut on eighth level 1900 feet 
from shaft. 

WINONA (Winona)—To extend capac- 
ity of engine from 1200 to 2000 ft. at King 
— Shaft No. 1. 


NEW MEXICO 
Grant County 


ATWOOD (Lordsburg)—Machinery 
ing installed to sink to 1000 level 

BONNEY (Lordsburg)—Shipped 14 cars 
during June. Developing on 500 level and 
has cut new orebody. 

EIGHTY-FIVE (Lordsburg)—Operation 
of new 400-ton mill has given good results. 

GREAT EAGLE (Lordsburg)—Shipping 
three cars of fluorspar per week to San 
Francisco. 

HECLA (Lordsburg)—To sink shaft 300 
ft. and crosscut. 

MISER’S CHEST 
erected at main shaft. 
fourth levels. 

CARLISLE (Steeple Rock)—Mill to be 
started soon to treat large dump of tail- 
ings left in the early days. 

RIVAL. (Steeple Rock)—Main _— shaft 
down 200 ft. crosscut on 100 level shows 
50 ft. vein carrying good assay returns 
200-gal. pumping equipment installed. 


be- 


(Lordsburg )—Hoist 
Mining on third and 


Socorro County 


SOCORRO (Mogollon)—New mill to 
start soon. Completing ore pockets in 
mine. 


UTAH 


Juab County 

APEX STANDARD (Eureka)—To_ sink 
shaft to greater depth. Adjoins Tintic 
Standard on east. 

CHIEF CONSOLIDATED (Eureka)—To 
sink three-compartment shaft on Crusader 
claim. 

CROWN POINT (Eureka)—Winze from 
800 level down 50 ft. and to cut veins at 
greater depth. 

TINTIC MILLING (Eureka)—Secured 
lease on Northern end of Dragon Consoli- 
dated mine. 

DRAGON CONSOLIDATED (Silver City) 
—Shipping iron ore for fluxing, as well as 
other ore. 

IRON BLOSSOM (Silver City)—To drift 
on 2200 level. 

Salt Lake County 

UTAH CONSOLIDATED (Bingham Can- 
yon)—Has filed action in district court 
asking for judgment against Utah-Apex for 
ore removed. 


WASHINGTON 


Okonogan County 
GREAT METALS (Nespelem)—Machin- 
ery being installed and 100-ton concentra- 
tor nearly completed. Shipping copper- 
silver ore to Tacoma. 


Stevens County 
BONANZA (Deer Trail) —To begin small 
shipments from crosscut soon. 
DEER TRAIL (Deer. Trail)—Trucks 
used to haul copper ore. 
REARDAN (Deer Trail)—Shipping cop- 
per ore to Trail smeltery. 


City. R. A. Fox is general manager, 


VINEGAR HILL (Platteville) —Kittoe 
mill being moved to Dale Rundeli lease, 
at Livingston, where new shaft is being 
sunk. Another shaft just completed on 
Franklin Rundell lease, ore range being a 
continuation of Yewdall mine, to the west. 


WISCONSIN ZINC CO. (Platteville)— 
Drilling shows ore deposits on bBourette 
and Kemper tracts west of Yewdall mine, 
at Livingston, 


BURR MINING (Galena, 
ing Burr mill, at Benton, for remvoval to 
Blewitt lease, one mile north of Galena, 
where shaft is being sunk. J. H. Billings- 
ley, Galena, is general manager. 

NEW JERSEY ZINC (Galena, Ill.)— 
New orebodv developed at Penna Benton 
mine southwest of the old workings, at 
New Diggings. 


Ill.) —Wreck- 


CANADA 
British Columbia 


MANGANESE SHIPMENTS to Lebanon, 
Penn., have begun from properties near 
Kaslo. 

CHROME (Rossland)—Prospecting val- 
uable deposits near Velvet mine. 

FIDDLER—(Skeena)—Development __ to 
begin this year. 

GIBSON (Slocan)—Moving mile and half 
of tram from Trade Dollar to property. 

ROSEBERY SURPRISE (Slocan 
ne 150 tons per day at Rosebery 
mill. 

HOBSON SILVER-LEAD (Ymir)—Ship- 
ping 50 tons daily of crude gold and silver 
ore, 


Ontario 


DOME MINES (South Porcupine)—Con- 
tractors driving crosscut on 1200 level tow- 
ard boundary line of Dome Extension. 

HILL GOLD (Matheson)—Has completed 
70-ton mill. Charles Morris is mill surer- 
intendent. 

ADANAC (Cobalt)—New vein of calcite- 
cobalt has been encountered at 310 level. 

LA ROSE CONSOLIDATED (Cobalt)— 
Dividends to be discontinued, as manage- 
ment desires to conserve funds for develop- 
ment work on Violet property. 

O’BRIEN (Cobalt)—New tube mili heing 
installed. Present mill, now working to 
capacity, is insufficient for tonnage mined. 

OPHIR (Cobalt)—Sufficient stock has 
been sold to provide funds for continuance 
= development to diabase Keewatin con- 
act. 


TECK HUGHES (Kirkland Lake)—To 


om. owing to abnormal costs of opera- 
on. 
WRIGHT HARGRAVES (Kirkland 


Lake)—No. 1 vein has been cut at 400 
level about 500 ft. north of main workings. 
Vein shows visible gold. Mill of 150 tons 
capacity to be installed. 

OTISSE-ROBB (Matachewan) — Have 
been purchased by interests represented by 
Hayden, Stone & Co., of New York. 

PATRICIA (Boston Creek)—Mill operat- 
ing steadily, treating 40 tons per day. Two 
stopes have been opened at the 100 and one 
at the 200 level. 


MEXICO 
Chihuahua 


CUSI-MEXICANA (Cusi)—To make reg- 
ular ore shipments to Chihuahua smeltery. 
Bulkheads placed to protect the property 
when owners were forced to shut down 
have been removed and things found in 
good condition. William N. Fink is in 
charge. 


Sonora 


GREENE CANANEA (Cananeay—Pro- 
duction in June was: Copper, 4,100,000 Ib. ; 
silver, 143,500 oz. and gold, 1100 ounces. 
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SILVER AND STERLING EXCHANGE 
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Silver Silver 
Sterl- Sterl- 

ing | New| Lon- ing | New | Lon- 
Ex- |York,) don, Ex- |York,} don, 
July|change Cents| Pence || July |change|Cents|Pence 

11 |4.7530) 99§ | 48 15 |4.7530) 99 | 4 
12 |4.7530) 998 | 48 16 |4.7530) 99 4a 
13 [4.7530] 99% | 4833 17 |4.7530| 993 >| 4832 








New York quotations are as reported by Handy 
& Harman and are in cents per troy ounce of bar 
silver, 999 fine. London quotations are in pence per 
troy ounce of sterling silver, 925 fine. 





DAILY PRICES OF METALS IN NEW YORK 








Copper| Tin Lead Zinc 
\Electro- 

July| lytic Spot. N.Y. St. L St. L 
11 | *26 t 8.05 7.75 @8.45 
12, *26 t 8 05 7.75 @8. 45 
13 *26 t 8.05 7.75 @8. 45 
15 | *26 t 8.05 7.75 @8. 45 
16 | *26 t 8.05 7.75 @s.43 
17 | *26 . . oe | 7.75 | @8.40 


* Price fixed by agreement between American 
copper producers and the U. 8S. Government, accord- 
ing to official statement for publication on Friday, 
September 21, 1917, and July 2, 1918. 


+ No market. 


The above quotations (except as to copper, the 
price for which has been fixed by agreement between 
American copper producers and the U. S. Govern- 
ment, wherein there is no free market) are our 
appraisal of the average of the major markets based 
generally on sales as made and reported by producers 
and agencies, and represent to the best of our judg- 
ment the prevailing values of the metals for the 
deliveries constituting the major markets, reduced to 
basis of New York, cash, except where St. Louis is 
the normal basing point. 

_ The quotations for electrolytic copper are for cakes, 
ingots and wirebars. 

We quote electrolytic cathodes at 0.05 to 0.10c. 
below the price of wirebars, cakes and ingots. 

Quotations for. spelter are for ordinary Prime 
Western brands. We euste New York price at 35c. 
per 100 lb. above St. Louis. 








LONDON 

Corp2r | Tin |Lead |Zine 

Standard |Elec- 

enn! tPO- 
July| Spot |3 Mos.) lytic | Spot |3 Mos. |Spot |Spot 
| 122 | 122 137 | 350 350 231 54 
5 122 | 122 137 | 350 350 | 29 54 
15 | 122 | 122 | 137 | 355] 355 | 293 | 54 
16 | 122 | 122 137 | 365 365 294 54 
17 | 122 | 122 137 | 365 | 365 294 54 





The above table gives the closing quotations on 
London Metal Exchange. All prices are in pounds 
sterling per ton of 2240 lb. For convenience in 
coumpenteee of London prices, in pounds sterling per 
2240 lb., with American prices in cents per pound 
the following approximate ratios are given, reckoning 
exchange at $4.7515.: £294 =6.2576c.; £54 =11.4545c.; 
£110 = 23.3333c.; £125 =26.515Ic.; £260 =55.1513¢.; 
£280 = 59.3937c.; £300 =63.6362c. Variations, £1 
= 0.2121205c. 








Metal Markets 


NEW YORK—dJuly 17, 1918 


There are interesting features in the 
market this week, but the control of prices 
in everything except zinc and antimony is 
such that events are not reflected quota- 
tionally as they used to be. 


Copper—There was a lively demand for 
copper, Prodtters are straining every 
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However, the 
in June was a little 
less than in May. The decrease is attrib- 
utable largely to the shorter month. 
Matters of adjusting contracts, following 
the recent advance in price, are in statu 
quo. 


Copper Sheets are not quoted, as there 
is a wide diversity in prices of different 
dealers. Copper wire is quoted at 29 to 
20c. per lb. f.0.b. mill, carload lots. 


nerve to increase production. 
refinery production 


Tin—This market remains as it was. 
There are rumors that the price for Straits 
tin in Singapore will be regulated by Great 
Britain, but there have been such rumors 
previously. A lot of Banka tin afloat was 
sold in this market yesterday at 96c. 
Straits tin was quoted in Singapore at 
£3534 on July 11 and 12; at £355 on July 
15; and at £362 on July 16 and 17. 


Lead—There was an urgent demand for 
lead, including orders from consumers who 
nad to have supplies immediately. Even 
such urgent orders could not be filled. In 
spite of the general inquiry, transactions 
were light, for the simple reason that pro- 
ducers had little or no lead to sell. There 
is a great shortage of this metal, and the 
situation is very tight and dangerous. It 
is not helped by one of the Western smelt- 
ing works being operated at reduced ca- 
pacity, owing to shortage of men. 

China and Japan inquired for some round 
lots and succeeded in getting some bonded 
lead, but were unable to fill all of their 
requirements, notwithstanding offers to 
pay premiums. There were also inquiries 
from South America and from some Euro- 
pean countries, which normally get lead 
from England, but now do not seem to be 
able to do so. / 

The present production of lead in Mexico 
is estimated at about 10,000 tons per 
month, which is about the rate of recent 


months. It is believed that this is approxi- 
mately the Mexican maximum under 
present conditions, there being numerous 


impediments to operations. One of the 
most serious factors in Mexican lead pro- 
duction, just as in our own Western pro- 
duction, is the depletion of ore reserves, 
operating companies having been unable to 
keep developments so far ahead as they 
ought to and would normally do. 

The mines and works at Penarroya, in 
Spain, have been closed since July 1 owing 
to strike of the 12,000 employees. These 
works produce about 72,000 metric tons 
of lead annually out of the Spanish total 
of about 210,000 tons. 


Zine—This market was very dull and con- 
tinued to exhibit an easfer tone, Some of 
the producers are well sold ahead, but many 
are not. In the latter part of the week 
some of the smaller western concerns were 
soliciting bids. 

Our report of zine statistics for the first 
and second quarters of 1918, compiled from 
returns from all the smelters, is as follows: 


First Second 
Quarter Quarter 
Production in Short Tons: 
WR six a0 Kees sacleus 125,572 117,512 
TRUTORNNIS 5 cs ccvcccovcvs 8,096 9,404 
PENN cot natalie dean's 133,668 126,916 
Stock at End of Quarter: 
FO WEN cv. 5.ccads overs fore (a) 43,149 
I cco wsitiieveoes (a) 2,932 
Fe alata oh a atarete 64,443 46,081 
Total number retorts......... 198,894 196,580 
Number retorts in use........ 124,072 110,956 


(a) Not segregated in reports. 


The reported stocks, as of Apr. 1 and 
July 1 respectively, include only what was 
in producers’ hands, either at their works 
or held elsewhere. We shall comment upon 
the quarterly statistics in our next issue. 


Zine Sheets—Unchanged at $15 per 100 
lb., less usual trade discounts and extras as 
per list of Feb. 4. 


Aluminum—Price fixed at 33c. per Ib. for 
lots of 50 tons or more, ingot, 98-99% 
grade. Sheets are 42c. per Ib. for 18 gage 
and heavier. Price established June 1 and 
continues to Sept. 1 
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The Market Report 


. See ee a TTL 


Antimony—A fair amount of business 
was reported, but this was largely on Gov- 
ernment orders, demand from consumers 
being slow. We quote spot at 134 @133c. 
We quote futures, July-August shipments, 
at 113@12c., cif., in bond, equivalent to 


-. 123@13c., duty paid. 


Bismuth—Metal of the highest purity for 
pharmaceutical use is quoted at $3.50 per 
lb. for wholesale lots—500 Ib. and over. 


Cadmium—This metal is quoted at $1.50 
per pound. 


Nickel—Market quotation is 40@45c. per 
pound. 


Quicksilver—Unchanged in New York at 
$125@130. San Francisco reports by tele- 
graph $117, strong. 


Gold, Silver and Platinum 


Gold—Resumption of gold imports on a 
considerable scale by the United States dur- 
ing the last few weeks is indicated by the 
weekly reports of gold movements received 
by collectors of customs for the four weeks 
ended June 14 and made public July 11 by 
the Federal Reserve Board, says the “Sun.” 

The movement in favor of the United 
States for this period was $19,410,000, 
compared with a net outward movement 
of $509,000 for the preceding four weeks. 
Gold imports for the four weeks, totalling 
$23,440,000, came largely from Canada, 
Mexico and Salvador, and gold exports 
totalling $3,634,000 were consigned chiefly 
to Mexico, Colombia and Venezuela. The 
gain in the country’s gold stock since Aug. 
1, 1914, is estimated at $1,066,078,000. 


Silver—China buyers are outbidding the 
British and U. S. governments for silver, 
and, if allowed to export by the Federal 
Reserve Board, this demand will seriously 
interfere with shipments to India: The 
total exports of bar silver from San 
Francisco for the month of June amounted 
to 2,560,000 oz., and from New York to 
London for the week ended July 13 exports 
amounted to 200,700 ounces. 

Mexican dollars at New York: July 11, 
77; July 12, 77; July 13, 77; July 15, 77; 
July 16, 77; July 17, 77. 

Platinum, Palladium and Iridium—Prices 
fixed at $105, $135 and $175, respectively. 


Zinc and Lead Ore Markets 


Joplin, Mo., July 13.—Blende, per ton, 
high, $76.20; basis 60% zinc, premium, 
$75; Class B, $60; prime western, $55@ 
50; calamine, per ton, 40% zinc, $37.50@ 
25. Average selling prices: Blende, 
$50.80; calamine, $34.59; all ores, $50.44 
per ton. 

Lead, high, $100; basis 80% Pb, $97.50; 
average selling price, all grades of lead, 
$96.26 per ton. 

Shipments the week: Blende, 9436; cala- 
mine, 153; lead, 1114 tons. Value, all ores 
the week, $591,960. 

The activity of last week dropped to zere 
in midweek, when sellers asked an advance 
of $2.50 per ton. By the week-end sellers 
were numerous enough, with ore for sale 
on last week’s basis range, to supply the 
limited demand. Heavy purchasing last 
week gave buyers sufficient ore for ship- 
ping, and the shipment was above the out- 
put of the week. 


Platteville, Wis., July 13—Blende, basis 
60% zinc, highest price reported paid for 
premium grade was _ $70 er ton; high 
lead blende advanced to $52.50 per ton 
base. Lead ore, basis 80% lead, $90 per 
ton base. Shipments reported for the week 
were 2339 tons blende, 257 tons galena an‘ 
1069 tons sulphur ore. For the year to 
date the totals are 70,625 tons blende, 3851 
tons galena and 28,173 tons sulphur ore. 
During the week 2277 tons blende was 
shipped to separating plants. 


Other Ores 


Manganese Ore—Such lots of metallurgi- 
cal ore as reached New York unsold were 
steadily absorbed on the basis of $1.35. 
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Chrome Ore—Unchanged. 


Molybdenum Ore—Small business was re- 
ported done at $1.25 per lb. of molybdenum 
sulphide in ore containing 90% or over. 
There was some foreign inquiry. 


Pyrites—Spanish lump is quotable to 
those who possess a license from the Gov- 
ernment at 17c. per unit on the basis of 9s. 
ocean freight, buyer to pay war risk, less 
2% and excess freight. Tonnage is ex- 
tremely difficult to obtain. Domestic pyrites 
is selling at prices ranging from 20 to 25c. 
per unit, f.o.b. mine, according to delivery 
basis. 

Tungsten Ore—The market was active, 
with prices ranging from $18 to $24.50 per 
unit. High-grade ores free from impurities 
are quoted at from $23.50 to $24.50 per 
unit; low-grade ores containing impurities 
are quoted at $18 to $22 on the basis of 
60% or over. 


Iron Trade Review 


PITTSBURGH—July 16 


The Carnegi¢ Steel Co. will blow in its 
Zanesville furnace at the beginning of 
next week. This is a small detached fur- 
nace, producing about 150 tons of pig iron 
daily, and is only operated when there is 
a very heavy demand for pig iron and at 
the same time an assured supply of coke. 


Pig-Iron—Apparently some pig-iron sales 
agents are influenced more by habit than 
by information, when they intimate that 
pig iron is cheap at present prices on the 
ground that furnaces are losing money. 
The Valley producers themselves make no 
such claim, but admit that they are mak- 
ing substantial profits. A few furnaces, 
particularly in Tennessee and Virginia, are 
having trouble with exceptional labor -costs, 
due to slack performance, but it is doubt- 
ful whether even they are losing money. 
The prospective meeting of the American 
Pig Iron Association, to consider this dif- 
ficult subject, has not been called and 
probably no meeting will be held. Steel 
works are fairly well supplied with pig 
iron and in few cases could they produce 
more steel if furnished more iron. A larger 
supply of good grades of scrap is what 
they need. Foundries are getting light de- 
liveries of iron, but do not seem to be in- 
convenienced. The market remains quot- 
able at the set limits: Bessemer, $35.20; 
basic, $32; No. 2 foundry, $33; malleable, 
$33.50; forge, $32, f.o.b. furnace, freight 
from Valleys to Pittsburgh being $1.40, 
while there are lower freights from six 
merchant furnaces outside the Valleys. 


Steel—No soft steel is offered in unfin- 
ished form and very little discard steel, 
most of the latter being remelted at works. 
There is not much demand for discard steel. 
Set prices continue: Billets, $47.50; sheet 
bars and small billets, $51; slabs, $50; 
rods, $57. 


¥Ferroalloys—Demand for ferromanganese 
and spiegeleisen is light. There is less un- 
easiness about the future supply. Unfor- 
tunately, no precise count has been kept of 
the number of successive manganese scares 
there have been since Aug. 1, 1914. Ferro- 
manganese remains at $250, delivered, for 
70%, with $4 a unit for higher manganese 
content. Spiegeleisen is now very gen- 
erally quoted at $75, furnace, for 16 to 
18%, any delivery. This price first ap- 
peared a few weeks ago as applicable to 
early deliveries, but now the old $70 price 
is about wiped out. Sellers assert that they 
will not equalize freights. 


Coke—The Carnegie Steel Co. is now 
operating practically full its first battery 
of 128 ovens at the Clairton byproduct 
plant, but output is not normal yet. The 
remaining four batteries may not be in 
full operation until late in the year. Since 
May 1 the byproduct coking capacity of 
the country has increased 20,000 tons a 
week, according to the reports made to the 
Geological Survey by operators, but actual 
outputs run only 90% of rated capacities. 
The Connellsville region is doing a shade 
better than a few weeks ago, but is still 
operating far below capacity, chiefly be- 
cause the men are not working full time. 
Furnace coke is rarely offered in the mar- 
ket, but foundry coke is frequently offered, 
and some operators have been paying 
brokers small commissions. The market 
remains at the set limits: Furnace, $6; 
foundry, 72-hour selected, $7; crushed, 
over 1-in., $7.30, per net ton at Connells- 
ville ovens. The Fuel Administration ap- 
pears to have set prices of $5 on coke 
breeze passing inspection and $3 on that 
which does not, but nobody would pay any- 
thing like these prices for the Connellsville 
material. Screenings from old dumps are 


bringing up to $6.50, depending on skill 
and thoroughness in preparation. 


STOCK QUOTATIONS 


N. Y. EXCH. 
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Alaska Gold M..... 3 Adventure........ 0 
Alaska Juneau..... 2 mee 774 
Am.Sm.& Ref.,com.| 78} ||Algomah.......... 15 
Am.Sm. & Ref., pf.| 105 Ee ee 50 
Am. Sm. Sec., pf.,A} 89# |jAriz. Com., ctfs 13? 
eee 19 Senate a 3 sy © 20 
Am. Zinc, pf.......] §1 Bingham Mines... . 93 
Anaconda .........}] 68% |/Bonansa.......... 15 
Batopilas Min..... 1} ||/Butte-Balaklava...| .25 
Bethlehem Steel...| 81 Calumet & Ariz....| 68 
Bethlehem Steel, pf.} 88 ||Calumet & Hecla...| 457 
Butte & Superior...| 28} ||Centennial........ 12} 
Butte Cop. & Zinc..} 11% ||Copper Range..... 48 
Cerro de Pasco..... 34 Daly cao, < 81816 % 1} 
Chile Cop..........] 16% ||Davis-Daly........ 6} 
SRS. svtnce. sinha. 00:5 39 East Butte........ 9 
Colo.Fuel&Iron...} 45 ae 4 
Crucible Steel......| 65% ||Granby........... 75 
Crucible Steel, pf...| 90 HQHO0CK..... 00506 6} 
Dome Mines....... 7 | Hedley See = t12 
Federa! M.&S.....} 10} |! Helvetia 15 
FederalM.&S.,pf.} 33 | Indiana .50 
Great Nor., ore ctf..) 32} jIsle Royale 26 
Greene Cananea....| 424 |;|Keweenaw.. 1 
Gulf States Steel...| {84 ee o-ghers u's: 58 5} 
Homestake........ 71 a 2 
Inspiration Con....| 53 Mason Valley...... 31 
InternationalNickel 293 AIS 54 
Kennecott......... 33 Mayflower........ 2 
Lackawanna Steel..| 82} Michigan......... 2} 
Mexican Petrol... . 384 Rs oninas oa -6k 594 
Miami Copper.....| 29 New Arcadian..... 1 
Nat'l Lead,com....} 593 || New Idria......... 114 
National Lead, pf. . 194 North Butte. Oa 
Nev. Consol...... 19 North Lake. .65 
Ontario Min ...... 11 Ojibway.... .60 
Ray Con..........| 24% |/Old Dominion. 42 
RepublicI.&S.,com.} 92. |/Osceola........... 52 
Republic I. &8., pf.| 99 \'Quiney. 2.222227! 69 
Sloss-Sheffield..... 61 St. Mary’s M.L....| 50 
Tennessee C.&C..} 192 ||Santa Fe..........| .65 
U.S. Steel,com....} 105% ||Seneca............ 10} 
U.S. Steel, pf...... $1112 ||Shannon.......... 4} 
Utah Copper...... 81% ||Shattuck-Ariz..... 15 
Va. trom OU. @C.... Tis HBO: LORS. ....6 200. 1 
OS rs .18 

N. Y. CURBt July 16)|Superior.......... 43 
sdtankiehaaeiliama salieri adie Cs ace 2% 
mie TONRO......... DPe i ReOMET s vec eescees 3} 
Butte & N. Y..... t.75 Tuolumne......... 1% 
Butte Detroit...... tt ||U. 8S. Smelting.....| 42 
Caledonia......... 45 U.S. Smelt’g, pf...| 43 
Calumet & Jerome 1} }/Utah Apex........ 1 
Can. Cop. Corpn... 2S Tae OO. os. cece 9 
SDs hepa 308 t2 Utah Metal....... 2% 
SE, ons. cise ds -05 { REINS ‘v.10 6: ,0 ¥:6:0:0 7] 
Con. Ariz. Sm..... if RSs ss 95:08:60.5 1 
Con. Coppermines.. 5 | Wolverine.........] 28 
Con. Nev.-Utah.... tr!|Wyandot........ -50 
Emma Con........} .19 
Ebaa cos? --| .2p!||BosTON CURR July 16, 
aeeee — 03 

reenmonster..... Alaska Mines Corp.| .12 
Hecla Min........ ih Boston Ely........ .80 
Howe Sound.......| t4 Boston & Mont....} .52 
Jerome Verde......{_.50 Butte & Lon’n Dev.| .13 
Kerr Lake.........!5.50 |/Calaveras.. ...... .75 
Louisiana......... -50 ||Calumet-Corbin....|¢.01 
Magma........ $32 ||Chief Con......... 24 
Majestic eSB HICORCOR. . 00.00.0000 .07 

Ms <5 vices sees -05 ||Crown Reserve.....| .15 
MeKinley-Dar-Sa..| .38 Crystal Cop....... 22 

ilford...........|%.75 }|/Eagle & Blue Bell... 2% 
Mohican -06 |/Gila Copper.......] $17 
Mother Lode .37_ |;Houghton Copper..|_ .50 
N. Y. & Hond.....| 12% |'Intermountain.. .../¢.05 
Nipissing Mines..../8.65 j'Iron Cap..........] 184 
Nixon Nevada..... 45 Mexican Metals....| .38 
Ohio Cop......... Mines of America... 1; 
Rawley........ 12? ||Mojave Tungsten. .| .09 
Ray Hercules 4% || Nat. Zinc & Lead...| .14 
Richmond.........|¢.56 Nevada-Douglas....| .50 
Rochester Mines...| .38 ||New Baltic........| .90 
St. Joseph Lead.... — New Cornelia......| 18 
Standard S.L..... I si Sa. acaba 0:50 .20 
Stewart....... -17° || Pacific Mines. ... . .|¢.35 
ee bea J $.19, Rex Cons... ae Gees -10 

a ukon Gold...... 
aomonee DBsesenwe ie 
ere * 

Trer. oo pve ha aa | SALT LAKE July 11 

n es sale 
United Verde Ext..} 39 | pti s weisieisis 3 a 
United Zine....... 13 || Golorado Mining..|| ~_07 
Utica Mines....... 3.08 ||Qewrado S...) ,-o28 
2s |Empire Copper. .° 3-82 

. , |Go Me sce ssnee we 
SAN FRAN. July 16 one oo Rees 30 
ron Blossom. ..... 4 

Bemcesseessso> +++) ES ee 
Best & Belcher ‘03 ||Lower Mammoth. .| ¢.03 
Caledonia........:| :03 ||May Day......... -O1} 
Challenge Con..... -03 ||Moscow.... ..... +.05 
Confidence.......:] 04 ||Prince Con... ..... -48 
Con. Virginia...... “31 || Rico Wellington...|  .11 
Gould & Curry....} 101 {{Silver-King Coal’n.| 1.17) 
Hale & Norcross....} .01 |/Silver King Con...| 1.80 
Jacket-Cr. Pt...... -06 ||Sioux Con......... -02 
Mexican.......... -26 ||80. Hecla......... -69 
Occidental... “51 ||Tintic Standard...../¢1.91 
Ophir. a .10 MONO TAMER. wc wees .02 
Overman "02 || Walker Cop....... 1.50 
on ce ce "03 || Wilbert........... -073 
Sterra Nevada ens 09 Ts: b se 5 0.66005 -02 

nion Con........ ’ 
OS re ‘01 ||) TORONTO* July 11 
Belmont.......... 2.90 
Jim Butler........ oie TEMG. ccc -084 
MacNamara.. .... SE TAIT 5 noe cc cctv ee .03 
SIE ss 6.5 6.6 656-6 .04 ||Beaver Con.. .... .23 
Mont.-Tonopah... . .10 |}Chambers Ferland. -12 
North Star........ -06 ||Coniagas.. .......] 2.75 
Rescue Eula....... .07 ||Hargraves .04} 
West End Con. oe Pe eee .35 
Atlanta....... .03 ||Peterson Lake..... .09 
PNG 5 5k.) 44-0 eee -02 ||Temiskaming...... .30 
Comb. Frac....... t.02 ||Wettlaufer-Lor.... .04 
| RS -10 ||Davidson......... .35 
Jumbo Extension... -07 ||Dome Exten....... .09 
Kewanas.......... -02 |;Dome Lake....... 14 
Nevada Hills...... 02 ||Hollinger........ 4.60 
Nevada Packard.... 27 ||MciIntyre......... 1.31 
Round Mountain... -18 ||Newray........... -15 
Silver Pick........ .02 ||Porcu. Crown...... -13 
White Caps....... -33 ||Teck-Hughes...... .19 
TNs steer ees «a PENT 5 +p 6 ¥en ep 12 
United Eastern.... .00 | West Dome....... 07} 
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STOCK QUOTATIONS—Continued 





COLO. SPRI?I'GS July 16] |LONDON Apr. 15 
Cresson Con....... -50 Burma Corp. ; 
Doctor Jack Pot...| .03 | |Cam & Motor. ; a | i” ee 
Elkton Con....... -04 | (Camp Bird.....|} 0 7 9 
BUENO. Sov, 6.600 60 14 BNI oo sok 5c 0 86 
Gold Sovereign... . -02 Esperanza..... 086 
Golden Cycle...... .62 Mexican Mines} 5 5 0 
CURTIN a os asco .194} |Min. Corp.Can.| 0 16 3 
ING oso: 59)9.'6*e -044| |Nechi, pfd..... 010 6 
Mary McKinney....| .05}| |Oroville....... | 9 seo 
DONSUNIM v5 5-5 0. 0-010 -80 St. John del Rey} 0 16 9 
United Gold M -13 Santa Gert’dis..| 0 12 9 
Vindicator.......: .40 | |Tomboy......: 017 3 


Ero SE 3 
* Bid prices. t+ Closing prices. { Last Quotations. 

LS 

MONTHLY AVERAGE PRICES OF METALS 


New York London 
1916 1917 1918 | 1916 ; 1917 4 1918 


5 .630|88 . 702|26 .960|36. 682144 356 
7 .585|85.716|26 975/37. 742 43:358 
. 861/88 . 082/27. : 

3.875|95. 346/30. 
.745|99 . 505/35. 
6.971 99.500/31. 





Silver 


36.410/43. 


31.315/40.851...... 





65.661] 81. 
New York quotations cents per ounce troy, 


Year.... 


fine silver; 























London, pence per ounce, sterling silver, 0.925 fine. 
New York London at 
Copper Electrolytic Standard Ele _rolytic 
1917 | 1918 | 1917 1918 1917 1918 
Jan.....|28.673|23 . 500|131. 921/110. 000|142.895|125.000 
Feb. . .|31.750)23 . 500/137 .895/110. 000/148. 100|125 000 
Mar.. ./31. 481/23 . 500/136 . 750/110. 000] 151.000] 125 000 
April. .|27.935)/23. 500] 133 . 842/110. 000/147 . 158/125. 000 
ay....|28. 788) 23 . 500/130 .000)110. 000}142 .000/125.000 
June....|29 . 962/23 . 500/130 .000; 110.000] 142 .000/ 125.000 
July .620 128.409 140.409 
Aug 122. 
Sept nee. 
Oct..... 500 110. 
Nov... - 500 110. 
Dec....|23.500]...... 110. 
Year'27.180/...... 124 
__New York London 
Tin 1917 | 1918 | 1917 | 19:18 
ON CTE 44.175) 85.500/185.813/293 .227 
EE Ci od Racer 51.420] 92 .000|198.974/311.525 
so acviish W508 008 54.388 (a) |207.443)318.875 
ES co dh ekse 04 + raed 55.910 (a) |220.171)329.°05 
oe. 62.053} (a) |242-083|391 one 
d a 4 -92 
62.570)....... 242.181)...... . 
54 s 
October $ 
eS re PM 66. 6 siaka iA) oo 
TORRENT. o.06cc0knce Le... ee 298 .556/....... 
BE aces snvnd Gl B08)... v0 Ue ee 
(a) No average computed. 
New York — St. Louis London 
Lead 1917 | 1918 | 1917 | 1918 } 1917 | 1918 
January..... 30 . 500/29 .50 
February..... 
March...... 
Ce 
“ae fl 
June. . o ohh 
[ Fe 
August. .....]1] 
September... 
October... .. 
November.... 
December.. . 
TORR 6.00. 00! . 
__ New York St. Louis London 
Spelter |{9i7 | 1918 | 1917 ; 1918 | 1917 | 1918 
January.....| 9.619] 7.836] 9.449] 7.661/48.329/54.000 
February ..}10.045) 7.814] 9.875) 7.639]47 .000/54.000 
March... ..|10.300) 7.461}10.130) 7.286]/47 .000/54.000 
April. 9.459) 6.8¢0] 9.289) 6.71£154.632/54.000 
May........] 9.362) 7.314] 9.192) 7.114/54.000/54.000 
June........| 9.371] 8.021} 9.201] 7.791)54.000/54.000 
July... i | aaa BORE E ia. s.0v0s BO Onel....2- 
August. ....| 8.360)...... MEE >. 'ni0's's 54 000| eae 
September..| 8 136)...... OE 6.0 00% 54.000) 
October....| 7.983)...... Wes ss oa 54.000). 
November .| 7.847)...... 2 .Gea).osces 54.000)...... 
December..| 7.685]...... ed ui tlenca 54.000|...... 
i | eee OP oe So Sere Bede «cue 





New York and St. Louis quotations, cents per pound. 
London, pounds sterling per long ton. 





No. 2 
Pig tren, Bessemer t Basict __ Foundry _ 
gh. 1917 | 1918 | 1917 | 1918 | 1917 1918 
January.....|$35.95|$37 .25)$30 . 95|$33 . 95|$30 . 95|$33 .95 
February....|_ 36.37] 37.25] 30.95, 33.95| 30.95, 33.95 
37. '25] 33.49] 33.95) 35.91] 33.95 
38.90] 32:95] 40.06] 33.95 
42.84] 33.00] 43.60] 34.00 
; 50.05] 33.16] 50.14] 34.16 
Peer °45 63.801...... oe 
August. ....| 54.17]... 2! BOegl. es 53.95 
September..| 46.40]... |. : 42.24|.. 15: 48.58 
October....| 37.25]... ..; ORB... 65.502 33.95 
November .| 37.25)...... Sec cc res 33.95 
December..| 37.25)...... , | 33 .95 
Year... ..1$43.57!...... is39.62|...... $40.83)... .. 


t As reported by W. P. Snyder & Co. 















July 20, 1918 
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| Current Prices—Materials and Supplies 


IRON AND STEEL 


SHEETS— Quotations are in cents per pound in various cities from ware- 
house, also the base — from mill: 


Larg San — New York— 
Mill tote St. Chi- Fran- Cur- One 
Blue Annealed Pittsburgh Louis cago cisco rent Yr. Ago 
Wee NOS s kvesic ss cx x 5.52 5.52 6.50 5.495 9.50 
WG Pat kta saiccaccs See 5.57 +52 6.55 5.545 9.55 
Wie Plinccareicccs eae 5.62 5.62 6.60 5.595 9.60 
Black 
Nos. 18 and 20.. 4.80 6.32 6.32 7.40 6. 295 9.80 
Nos. 22 and 24.. 4.85 6.37 6. 37 7.45 6.345 9.85 
Wi Mie wacxe exes - See 6.42 6. 43 7.50 6.395 9.90 
TRO aes cals narweses 5.00 6.52 6.52 7.60 6.595 10.00 
Galvanized 
7 So | eee 5.25 6.97 6.97 oi | eee 
No. 12.. : 5.35 6.97 6.97 7.95 Graeme deck 
1 Oe) ee 3. 35 6.97 6.97 8.10 6.945 11.65 
Nos. 18 and 20..... 5.65 aoe 7.17 8.25 7.245 11.85 
Nos. 22 and 24..... 5.80 7.32 7.32 8.40 7.295 12.55 
o. 26. 5.95 7.47 7.47 8.55 7.445 12.70 
WO FEricsoisasasd 6.25 3.42 a08 8.85 7.745 13.00 


STEEL RAILS—The following quotations are per gross ton f.o.b. Pittsburgh 
and Chicago for carload or larger lots. For less than carload lots 5c. per 100 Ib. is 
charged extra: 








—— Pittsburgh ——— — Chicago 
Current One Current One 
Year Ago Year Ago 
Standard bessemer rails........ $55.00 $38.00 $65.00 $38.00 
Standard openhearth rails...... 57.00 40.00 67.00 40.00 
Light rails, 8 to 10Ib.......... z & * 63.00 3.133% 68.00 
Light rails, 12 to 14 Ib.. 3.0 62.00 3.09 67.00 
Light rails, 25 to 45 Ib.. 2. O0* 60.00 3.00* 65.00 


* Government price per "100 Ib. 


TRACK SUPPLIES—The following prices are base per 100 Ib. f. b. 
rae for carload lots, together with the warehouse prices at the wineea 
name 





—— Pittsburgh San 
One Year Fran- 
Current Ago Chicago St. Louis cisco 
Standard nen agains, ye-in. 
and larger........ .. $3.90 $4.50 $4.50 $5,30 $6.70 
Track bolts. ant 4.90 6.25 5.50 Premium 8.00 
Standard section angle bars.. ’ aoe 4.45 Premium 5.15 


STRUCTURAL MATERIAL—The ‘tial are the base prices f. o. b. 
mill, Pittsburgh, together with the quotations per 100 lb. from warehouses at the 
places named: 


Mill, —New York—— San 

Pitts- Cur- VYr. St. Chi- Fran- 

burgh _ rent Ago Louis cago’ cisco’ Dallas 
Beams, 3 to 15in...... $3.00 $4.245 $5.25 $4.27 $4.27 $5.25 $5.50 


<Segast, 3 to 15in.. 3.00 4.245 5.25 4.27 4.27 5.25 5.50 
Angles, 3 to 6 in. 4 in. 

ne ac Ciwee oe 6 <3 — 302 426 3:3 42 42. 3S 5.50 
Tees, “Sia and mre. 3.00 4.265 5.3 464.27 42 2.35 5.50 
Plates. . ‘ . 9.29 4495 9.0 4.52 4.35% 38 6.50 


STEEL SHEET PILING—The following price is base per 100 lb. f. o. b. 
Pittsburgh, with a comparison of a month and a year ago: 


Current One Month Ago One Year Ago 
$4-5 $4-5 $3.10 
RIVETS—The following quotations are per 100 Ib.: 
STRUCTURAL 


—W arehouse 
— New York— San 
Mill Cur- One Chi- St. Fran- 
Pittsburgh rent YearAgo cago Louis cisco Dallas 
$4.65 $6.145 $7.00 $5.57 $5.55 $7.15 $8.00 


CONE HEAD BOILER 








}-in. and larger....... 


in. and magne. acto 4:95 6.28 7.36 5.67 5.63 7.25 8.00 
Roce cake. face we 4.90 6.395 7.25 5.82 5.80 7.40 8.15 
and y.. pied 5.25 6.745 7.60 6.17 6.05 7.75 8.50 


Lengthe ahenter than | in. take an extra of 50c. Lengths between | in. and 
2 in. take an extra of 25c. 


WIRE ROPE—Discounts from list price on regular grades of bright and 
galvanized are as follows: 


New York 
and St. Louis 
eRe RO MNNR MOONE UN ir oso 0 bs 0d,c we Sirs se eA Se List +20% 
Galvanized cast os rigging ee ee ee aibidw item Net List 
Bright plow steel. ‘ st eee ANB ans ace 30% 


Bright cast steel................- oh de Sdn cn RE RNS oe hee 174 % 
PEPITED SPORE EE NOE CUIIODS 6 6c Eber S a rec eh owe cease ; 5% 


HORSE AND MULE SHOES—Warehouse prices per 100 Ib. in cities 


named: 
Mill Cin- Birm- 
Pittsburgh cinnati Chicago St. Louis Denver ingham 
Straight....... %. 25 $7.50 $7.00 $6.25 $8.00 $7.50 
Assorted...... 5.40 7.50 7.15 6.40 8.25 7.75 


BAR IRON AND STEEL—Per pound to large buyers :t mil, Pittsburgh 
Iron bars....... os isco Ra WOE WOM: hie cawie conus Ce (SS 
COAL BIT STEEL—Warehouse price per pound 1s as fellows: 


New York Cincinnati Birmingham St. Louis Denver Chicago 
$0.12 $0. 164 $0.1 $0.18 $0.17 $0.12 








DRILL STEEL— Warehouse price per pound: 
New York St. Louis Birmingham 
WED. ods. doedaeakatiwe nwa ds eee 15e. 14c. 15c. 
PR anicinccitieccceveveiieiosae 24c. 25c. ee 


PIPE—The following discounts are for carload lots f. o. b. Pittsburgh, basing 
card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 
Steel Tron 
Inches Black Galvanized Inches Black Galvanized 
ee 44% 17% ei... oe 17 
canta 48% 334 % — % % 
Bi icer sh oa 51% 374% 
LAP WELD 
re es at 44% 314% Be ae ote 26% 12 
Bust... ae 344% Mite $4.50... 28% 138 
rth s = 28% 15% 
BUTT WELD. EXTRA STRONG PLAIN ENDS 
eee, . s, 40% 224 % ne ee 33% 18% 
Bee td ee 45% 32 
Ne aa 3645 
LAP WELD. EXTRA STRONG PLAIN ENDS 
Boas hs oy a 42% 303 % ea a 14 
gee... a: 45% 334% 25 ete 3988 178 
4} to 6 44%, 324% ees. 28% 16% 


Note—National Tube Co. quotes on basing card dated Apr. 1. 
From warehouses at the places named the following aicminie hold for steel 





pipe: 
————— Black 
New York Cleveland Chicago 
to 3 im. Trath Welee 2.0 ccc cc tcee. 33% 43% 41. 9% 
i 0a: 6 im, Teed WENN. 6 ccc cc ccccccs 15% 39% 37.9% 
iaiaitiatatiecncntchitais 
New York Cleveland Chicago 
to 3 in. butt welded. ...........06- 16% 28 26.9 
4 to 6 in. lap welded................ 3% 23% 23. ed 


Malleable fittings, Class B and C, from New York stock sell at list price. 
Cast iron, standard sizes, 5 and 5%. 


MISCELLANEOUS 


. aaa OILS—Prices of oils for flotation, in cents per gallon, in 
arrels: 


New York Chicago Lots load Lots 


Pure steam-distilled pine oil......... “a 56 $0.61 $0.30 $0.27 
Pure destructively distilled pine oil. . .49 54 .30 akbar 
II oS Cocina rc ae cate wea wa a . 36 . 243 owe 
Crude turpentine... ................ en sedes 44 -38 
<lardwood creosote. ................  . ere we 345 3 


* F.o.b. Cadillac, Mich. 


SODIUM CYANIDE—New York price is 39c. per Ib.; Denver, 44c.; 
Chicago, . 385; St. Louis, 45c 
SODIUM SULPHIDE—In New York the price per pound is 4c. to 4ic. 
for concentrated, 2}c. to 2}c. for crystals. The Denver price for crystals is 
— at 9c.; the St. Louis price, 7c. for concentrated; the Chicago price is 6c. 
oncentrated comes in 500-Ib. drums, the crystals in 440-Ib. bbl. 


ZINC DUST—For 350 mesh the New York price is 16c. Ib. in 1600-Ib. 
barrel; Chicago, 163c.; Denver, 13c. f.o.b. Pueblo; St. Louis, 2 abe. 


ALUMINUM DUST—Chicago price is $1.65 per Ib. 


CALCIUM CARBIDE—Price f.o.b. cars at_ warehouse ts east of 
Mississippi River (except i in Alabama, Georgia and Florida) is $97.50 for = 
$102.50 for Union miners’ carbide. In territory between Mississippi River and 
a and in Alabama, Georgia and Florida, add $5; west of Rockies, add 

to 


LINOLEUM—No orders being taken, owing to shortage of manufacturing 


materials. 
HOSE— 
Tire 
50-Ft. Lengths 
Underwriters’ 2§-in....... bi ahr) 5 eee 75c. per ft. 
Common, 2}-in......... , 3 ete 335% 
Air 
First Grade SecondGrade Third Grade 
MM MING acs Keo ores ccenecauas $0.60 $0.35 $0.30 
' Stenme—Diecoutiie from List 
First grade...... 25% Second grade...... 30% Third grade.......40% 


LEATHER BELTING—Present discounts from list in the following cities 


are as follows: 
Medium Grade Heavy Grade 


WOE MON dad oc sly wk ecanwee dent unwneen es 40% 35% 
Ss MINS eg inv wade Saeda somes ae bke woh 40+5% 40% 
eS ond: ain raed so du Cotas ek andes 45% 404+5% 
EN ers x CRRNSs cease ches wee RON, 30% 40% 
Tas 6 4 ka G0 heh oe See woman dae 35% 30% 
CRON a Ca be tet tie casdwess eaweks ‘ 40—10% 


RAWHIDE LACING—40—5% off list. 










ee 





‘ 


158 ENGINEERING AND MINING JOURNAL 


_ MANILA ROPE—For rope smaller than §-in. the price is 4 to 2c. extra; 
while for quantities amounting to less than 600 ft. there is an extra charge of Ic. 
The number of feet per pound for the various sizes is as follows: j-in., 8 ft. 
j-in., 6; j-in., 44; I-in., 33; I4-in., 2ft. 10in.; 1}-in., 2 ft. 4 in. Following is 
price per pound for {-in. and larger, in 1200-ft. coils: 


Boston..... SS mec temiet oele bib a $0. 343 EE in os isla S Noy ace eg ee $0. 354 
New York seeataee . 36 CED. acscvenec vse 34 
SNR 5 vac sata isesssy-> . 334 San Francisco............- 2a 
cee eee .33 | EEE ie 34 
POC Eos Rage datecce ves 34 Be Gs soy cusacpeeeees .34 
PACKING—Prices per pound: 
Rubber and duck for low-pressure steam... ...........00eeeeeeeeeees $0.99 
oh ON cas sae Sues eeome vitae 1.76 
SPDR RE FDO TOF PION HACKING. ..... 2... 6. cc cee ccc cece eReveess 1.10 
I che RE eS Ea ts ew eral we aus os a Slee pia a Sir .99 
i a a bie ele waieia's bbe ane ¥ aa 1.21 
anaes ns ces CENSOR SRK OA SSA WOE 1.10 
i aig dass wrk) dliw lee a pie.» beads Ome 1.30 
EN eau ce CON ring rel ae od Raid sw sry! Ke RAMS Me ee lS . 66 
ee ess ark ac wn niG arb se's e604 SA SRS bee .99 
ON eat ate ee oe ee ee es .55 
en a a er eer urna .25 
Asbestos packing, twisted or braided and graphited, for valve stems and 
stuffing boxes......... hE ae BLAS ay le ho cts a'locamteties ecae 1.21 
aS NE WIE RING DIEING 5c 5a Sh isnenele sic’ecis caw swaieeweseew ees eo 
REFRACTORIES—Following prices are f.o.b. works, Pittsburgh: 
I gs aah ta Siu gk o Sh tn wits ae net ton $175.00 
SNS a Sicic. Se agg 5 aera min tele ate net ton 75.00 
Clay brick, Ist quality fireclay............... ....per 1000 50.00— 55.00 
ES ee eee reer eer per 1000 35.00— 40.00 
een I er one ee PRC eas ton 30.00— 35.00 
ee SS EEE ener ton 32.00— 35.00 
I EE CIN oa wn os cred @ S05 6 ore dso net ton 32.00— 35.00 
Magnesite brick, 9 x 44 x 2} in.................22-- net ton _ 110.00—125.00C 
NS ne rst 5 Ss Se ie te plete ane per 1000 50.00— 60.00 
Standard size fire brick, 9x 4} x 2}in. Thesecond quality is $4 to $5 cheaper 
per 1000. 


St. Louis—High grade, $55; St. Louis grade, $40. 
Birmingham—Fire clay, $55-60; silica, $55-60. 
Chicago—Seeond quality, $25 per ton. 
Denver—Silica, $35 per 1000. 
RAILWAY TIES—For fair size orders, the following prices per tie hold: 
7 In. x 9 In. 6In. x 8 In. 


Material by 8 Ft. 6 In. by 8 Ft. 
PES (ono 0s sks opp No. 1 White Oak $1.10 $0.95 
OE ere Plain 1.33 1.18 
NS 5k s Sci awe Creosoted 1.65 1.45 
San Francisco......... Douglas Fir—Green 1.35 . 96 
San Francisco........ Douglas Fir—Creosoted 2.70 1.92 


GREASES—Prices are as follows in the following cities in cents per pound 
for barrel lots: 


Cincinnati Chicago St.Louis Birmingham Denver 
NR sit ic oe a 7 5} 13.0 7} 12 
Fiber or sponge..... 8 6 13. it 20 
Transmission....... 7 6 13. 7 20 
Bos cc cgikt Aan 4 3/8 3 54 
NE otk s cia sh 43 43 7.0 74 9 
Car journal. ;...25:. 22 (gal.) 34 4.3 3 8 


COTTON WASTE—The following prices are in cents per pound: 
New York 








Current One Year Ago Cleveland Chicago 
Wette.cc. nus ss, TOE -13: 13.00 16.50 .12.00 to 16.50 
Colored mixed.... 8.50 to 12.00 10.00 13.00 11.50 to 14.00 


WIPING CLOTHS— Jobbers’ price per 1000 is as follows: 
133 x 133 134 x 204 











ES 6 foo eh ob ce Misamis kas +h ew a espace $52.00 $58.69 
ha. ct otken sts Sos cncunk ORR eae ohare 48.00 50.00 
LINSEED OIL—These prices are per gallon: 
—New York—— — Cleveland — ——Chicago——. 
Current One Current One Current One 
Year Ago Year Ago Year Ago 
Raw per barrel..... $1.65 $1.31 $1.75 $1.32 Si.72 . -81.32 
5-gal. cans......... 1.75 1.41 1.90 1.42 1.92 1.37 
* Nominal. 
WHITE AND RED LEAD in 500-Ib. lots sell as follows in.cents per pound: 
Red -- White——— 
Current 1 Year Ago Current | Yr. Ago 
Dry Dry 
and and 


Dry In Oil Dry InOil InOil In Oil 


25- and 50-lb. kegs... 12.38 12. 83 13.25 13.50 12. 38 13.00 
RE MOOIE « coin in os vv 0s 12.60 13.05 13.50 13.50 12.60 13.25 
100-Ib. keg.......... 2. 35 12.60 13.75 14.00 12.15 ye 
MD. ec towcks soe Dene! See rug, 15.25 15.50 13.95 13.50 
DMN. ices os ac eee spot) oie eee ee: Swann 


NUTS—From warehouse at the places named, on fair-sized orders, the 
following amount is deducted from list: 


—New York— —-—Cleveland—. ——Chicago——— 


Current One Current One Current One 
Year Ago Year Ago Year Ago 
Hot pressed square.... $2.50* List $1.40 $1.65 $1.05 $3.00 
Hot pressed hexagon... 2.50* List 1.20 1.50 . 85 3 00 
Cold punched square... 2.50* List a0 1.40 1.00 1.75 
Cold punched hexagon. 2.50* List ae 1.40 1.00 2.25 


* List plus. 


Semifinished nuts sell at the following discounts from list price: 
Current One Year Ago 


NS is 5 BS SH De sl teaioly coed + iels eo tbie-Sp sale wee 40% 50% 
IS icc 6S >is 0 Sceigh el dlema' sb oie. e'ee ip 9a. 0 2) soy D> 50% 50% 
I i idbionioed pbb Sieber socks soe S eka Rs 60% 50% 


MACHINE BOLTS—Warehouse discounts in the following cities: 
New York Cleveland Chicago 


% by 4in. and smaller...... aieeaes 6 wise os 30—5% 46% 45% 
Larger and longer up to lin. by 30in........ 15% 40% 45% 
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WASHERS—From warehouses at the places named the followi . 
deducted from list price: " i mma 


For wrought-iron washers: 


New York........ $2.50 Cleveland....... $3.00 Chicago........ $2.5 
For cast-iron washers the base price per 100 Ib. is as follows: igi 
New York........ $5.00 Cleveland....... $4.00 Chicago........ $3.50 


EXPLOSIVES—Price per pound of dynemite i 1! lot i 
ianeteakeosde: per p of dynamite in small lots and price per 25 





’ 
Low Freezing ——————Gelatin — Black 
i 20% 40% 60% 80%  Powder* 
DME iixigaseyts-daa) 1 adam $0.27} $0. 344 nies 
DUIS ees ale iC ays. dics) 273 344 4 32 
meena Olty .. ss... 6065s . 20 33 334 . 434 2.45 
ND eos o's «sie ds arsaie 174 ao 313 412 Ae 
RE Rae 183 . 223 33 43 2.35 
STEEN es ole c.0sshenn ca 19 a? 28 . 434 2.75 
Ni. cto win cn Races .19 26} 333 . 434 2.35 
Ears sig OG Se ee 18 Fn .32 423 2.45 
Re soe. cs ee 23 30} 37 47} 
Los:Angeles.........2... o- . 28 . 36 ec 
San Francisco. ... .174t . 234t . 3037 -40}T 


* Per keg. + In carload lots. 


CONSTRUCTION MATERIALS 
ROOFING MATERIALS—Prices per ton f. 0. b. New York or Chicago: 


Less Than 
Carload Lots Carload Lots 
Tarfelt (14 lb. per square of 100 sq. ft.)........... $74 $65 
NE I AD GOED: WED oc siccc ecco cevcaceeucus 21 22 
Aaphait piten Gn DALPEM) .0....0605 56. oe cece s eens 37 42 
I aioe ale ois SAKA NA Re Ae ee aes 72.50 77.20 


_. PREPARED ROOFINGS—Standard grade rubbered surface complete 
with nails and cement costs per square as follows in New York and Chicago: 


— -Ply — — 2Ply — — 3-Ply —— 

el. l.e.l. el. 1.c.]. el, l.e.l. 

No’ | grade...... $1.30 $1.55 $1.60 $1.75 $1.90 $2.50 
No. 2 grade...... 1.15 1.30 1.45 1.60 1.75 1.90 


Asbestos asphalt-saturated felt (14 lb. per square) costs $5.35 per 100 Ib. 

Slate-surfaced roofing (red and green) in rolls of 108 sq.ft. costs $1.95 per 
roll in carload lots and $2.20 for smaller quantities. 

Shingles, red and green slate finish, cost $5.25 per square in carloads, $5.50 
in smaller quantities, in Philadelphia. 


HOLLOW TILE— 
4x12x12 8x 12x12 12x12x12 








DE Ss 5 55 atemids soni wl ncaa ee te . 056 I . 162 
NINE 655.0 dio ae ceien's aw sate armies 0786 15 . 205 
MD kc Li biaiiipn alaiate eiecetg Roe okt .07 et . 16 
NIUE in rocivondvawsesccunay bas . 0633 .1071 . 1966 
ING 56h -5-0-01 ado S04 « Rehinete . 069 .129 .174 
OO ET ree er eee .072 oe) a ee 
LUMBER—Price per M in carload lots: 
12 x 12-In. 
8 x 8-In. x 20 Ft. and Under 20 Ft. and Under 
aoe Fir Hemlock Spruce 2. Fir 
I 8 aon 9 oF ins eset’ 0! & 5, 0c IIE oa occa ee eee 
Cincinnati..... $39.00 ...... | eee $43.00 $42.00 
Kansas City... 37.25 Sc Ee Oe ae tree 39.25 40.00 
Seattle........ 24.50 24.50 $24.50 $24.50 24.50 24.50 
NES haxie\ Gititncn. 52.00 47.50 Bree, okey 64.50 
POE. coniss CEOOU fo was sete msetes Been oie 39.00 
1-In. Rough, 10 In. x 16 Ft. 2-In. T. and G. 
and Under 10 In. x 16 Ft. 
va. Fir Hemlock x Es Fir 
its ss 04.6 ab wmerectene Saas ees Government only..............- 
CE. 0550s sac co's OS | cases $41.00 $44.00 $40.00 
eo ere 46.25 $53.00 53.00 49.00 58.00 
I cote. aN eateers ies A 24.50 24.50 24.50 24.50 24.50 
Pes NT. S cine blawiowe 0.6), EC 40 00 43.00 43.50 43.50 
er 35.00 32.00 Setoe. * aes 32.00 
NAILS—The following quotations are per keg from warehouse: 
Mill St. San 
Pittsburgh Louis Dallas Chicago Francisco 
WOUND. Cincecccaevesctcc. SNROEe $4.50 $4.75 $4.32 $5.05 
cca ceide sn esac 4.00 5.40 on 4.47 6.40 


PORTLAND CEMENT—These prices are for barrels in carload lots, 
including bags: 


Current One Month Ago One Year Ago 


DM ey cc cssccec ee ca veel Cee $2.59 $2.22 
EE has ines acs ae bclet 2.50 2.50 2.16 
nth sg ig Og etka 2.81 2.81 2.77 
EE Sey ete 2.45 2. 36 2.31 
0 EE ee 2.45 2.46 2.31 
ES cin ss bis RigleeS dinsecn tare 2.68 2.59 2.44 
GT. cis isle beasties sew as.sieens 3.39 3.40 2.39 


LIME— Warehouse prices: 


Hydrated per Ton Lump per 300-Lb. Barrel 


Finished Common Finished Common 
a: a $13.50 $2.35 $2.10 
NN 6 ee 21.20 19.20 2.5 2.05 
EI os ath bias eal gia 18.00 17.50 1. 80t 1. 10f 
EDS crschn's< se dctens ae aes ode 1.50 
ES. Sic 6:7a0s 4 055 0S AG 22.50 17.00 3.45 3.45 
SS Oe bin) Suk otece oo 0 Dee 8 eee ot Sea wks 
San Francisco.......... BM ea ae re ite 1.90 
MEE, 5s s.g 3,00 p6 ¥i0 09 17.00 14.00 1. 35f 1.25f 
ME oss acca ta Soins. Bes Ne wite ‘ 2.30 
Seattle....... Fhe aie» ee * eae > 2.50 
ES eee 13.70 eee. peas eee 


¢ 200 Ib. barrels. 
Note—Refund of 10c. per bag, amounting to $2 per ton. 
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